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Clever Tips & Tricks 


Great Dust Collection Options 


Features 


Pocket Hole Jig Workstation 


Make your pocket hole Jig work harder 

with this portable workstation. Must-have 
features include adjustable stops, enhanced 
workpiece support, and built-in storage. 


Planer Sled 


This simple sled makes it easy to flatten the 
wide face of a twisted or warped board using 
a thickness planer. 


. . y ONLINE 

Dust Collector Station O) Exmras 
Paired with a mini-cyclone, this system turns 
your shop vacuum into a super dust collector. 





Top-Notch Workbench page 34 Top-Notch Workbench 
Looking for an easy-to-build, all-purpose 


workbench? This one goes together quickly, 
yet its sturdy enough for any shop task. 





Departments 
Readers’ Tips 


Tip & Tricks for Precise Dadoes 


Learn the key details for routing accurate 
dadoes at your router table. 


Rockler T-Track Tabletop 


Every shop needs a great worksurface. This new 
system from Rockler has a lot of great features. 


Better Way to Buy Sheet Goods 


When it comes to working with sheet goods, 
small project panels are a great solution. 


5 Keys to Trim End Grain 


Follow these sure-fire tios for making accurate 
cuts and fine-tune end grain surfaces. 
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(ah: Shop Short Cuts 
dí: A/S Check out our shop-tested tips and techniques 
Top Safety Gear page 48 for solving your woodworking problems. 
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Dust Collector Station page 24 





in the shop 

Shop Vacuum Overview 40 
Heres what you need to know when choosing 
a new vacuum for your shop. 

setting up shop 


Creative Clamp Storage 44 


Check out these great storage solutions for 
keeping your clamps organized. 
mastering the table saw 


Tough Miter Cuts Made Easy 46 


Miters are challenging — compound miters even 
more so. These steps will guide you to success. 
great gear 


Top Safety Gear 48 


Dollar for dollar, faceshields are a worthwhile 
investment for improving shop safety. 


Q&A 50 


Sources 51 
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Cutoffs 


ust like you can’t make an omelet 

without breaking a few eggs, you can’t 
do much woodworking without generat- 
ing some sawdust. In the past, I'd get out 
my shop vacuum once a week and suck up 
as much as I could. It wasn’t long before I 
decided that a dedicated dust collection sys- 
tem was a shop necessity. 

Now, dust collection may not be the most 
exciting aspect of woodworking. It's prob- 
ably why so many of us focus on the more 
“fun” aspects and put off dealing with it for 
so long. But dust managment is important 
not only for keeping your shop clean, but 
also for your health. So if you're still clean- 
ing up your shop with a broom and dust 
pan, you'll want to check out a couple of the 
articles in this issue. 

Everyone isn't going to have the space 
or budget for a full-blown dust collection 
system. But that doesn't mean you should 
ignore the problem. The article on shop vac- 
uums (page 40) is a great way to get started. 
You'll find out what you need to consider 
when buying or replacing a shop vacuum. 
And if you really want to get serious — and 
you should — take a look at the dust collec- 
tor station on page 24. It's designed around 
an ordinary shop vacuum and a small 
cyclone separator unit. The combination cre- 
ates a dust collector system that includes a 
large-capacity, disposable bag. 

There’s lots more in this issue for getting 
better results and making your shop work 


harder. Find out by turning the page. 


ShopNotes. This symbol lets you know 
there's more information 

Go, ONLINE available online at 
ELSEN ShopNotes.com 








Readers 
Tips for 
Your Shop 


Cutoff Storage Bin 


I used to spend too much time searching for the 
right dowel or cutoff. To solve the problem, I came 
up with the storage system you see here. Using 
4"- dia. thinwall, sewer and drain pipe available at 
the home center, this bin provides compartmented 
storage for cut-off strips of differing lengths down 
to 12". The design allows me to quickly and easily 
find whatever piece I’m looking for. 

Cut & Assemble the Tubes. To make the stor- 
age system, you will need five 10' lengths of 4"-dia. 
pipe. Start with the longest length first (48") and 
then cut each length 2" shorter than the previous 
one. (The last length will be 12".) This produces 19 
individual tubes. Then use a band saw or a recipro- 
cating saw to cut the tops at a 45° angle. 

The 48" long pipe 

| is the center tube. 

Each progressively 
shorter length is 
fastened to it or the 
adjacent tube with 
Lë panhead sheet 














A NOTE: CUT TOPS 
| OF TUBES AT 45° 










#8 x Vo" Ph metal screws, in a 
SCREW . i 
spiral configuration 
somewhat like a 
spiral staircase. 
4" SEWER & 
DRAIN PIPE 
BASE SIDES 


HO x1" Fh 


(234" x 111346" - 34" Ply.) 
WOODSCREW 





BASE X 
(25161x 22121 | #8 x 1⁄2" Fh 
34" Ply.) | WOODSCREW 







#8 x 1/2" Fh 
WOODSCREW 





2" CASTERS ON 
EACH CORNER 
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Make a Base. Cut a piece of %" plywood to the 
dimensions shown for the hexagonal base and six 
pieces of %4" plywood for the base sides. Screw the 
sides to the base using woodscrews and set the tube 
assembly inside. Drive screws through the sides into 
the tubes to hold the 
assembly together. 
Finally, mount cast- 
ers on each corner 
for mobility. 

Now I can place 
each cutoff in the 
appropriate tube 
so each piece is vis- 
ible. And I spend a 
lot less time finding 
exactly what I need. 

Keith Weston 
e Beverly, MA 
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I’ve occasionally had a need to put 
clamping pressure on a spot that was 
out of reach of any of my clamps. 
Since I could never justify the cost of 
long reach clamps, I add an extended 
set of jaws to my C-clamps. 

Start by cutting two pieces of 
hardwood that will reach the spot 
you need to clamp. Then drill a hole 
through one end and cut a notch to 
fit around the clamp body. You can 
drill holes through the clamp body 
at points that will provide the 
throat distance you need, 
accounting for some 
deflection of the 
arms. I glued pads 
to the bars and then 
attached the bars 
to the clamp body 
with a nail. 


Submit Your Tips! 


If you have an original shop tip, 
we would like to consider it for 


ShopNotes.com 


and click on the link 


SUBMIT A TIP 


There, you'll be able to describe your 
tip in detail and upload photos or 
drawings. Or you can mail your tip 
to the editorial address shown in 
the right margin. We will pay up 
to $200 if we publish your tip. And 
if your tip is selected as the top tip, 
you'll also receive a Kreg K5 Jig. 
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When you're done, you can 
remove the extended jaws and return 
the C-clamp to its intended function. 

James Boeding 
Seneca, Kansas 


ap" x 12" 
NOTCH 


2" NAIL 


4" C-CLAMP 













CLAMP ARMS 


("x2 S 


DRILL HOLES 
THROUGH 
CLAMP BODY 





© 
PAD NOTE: size 
CLAMP ARM LENGTH 


CUT IN HALF) TO SUIT PROJECT 
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Router Dust 
Collection Hood 


My router throws dust and chips 
like nobody’s business. So I came 
up with this attachment to collect 
them close to the source. 

It utilizes the edge guide rods 
that come with most routers and 
a couple of springs to hold it in 
position as I work. The dimen- 
sions shown here fit a Bosch 
router, but you can easily modify 
them to fit yours. 

I made the box from plywood 
cutting rabbets for the hardboard 
top and bottom. All the parts are 
glued and screwed together. 


NOTE: You can drill holes for the rods 


SUBSTITUTE STEEL 
ROD IF ROUTER 
GUIDE RODS NOT 


and vacuum hose connection to 
suit your router and hose. You'll 
want a nice, tight friction fit on 
the vacuum hose. To assemble 


iin t= 


A 
a 


MAT FDA A 


d f / o 


The collection hood allows you 
to position the vacuum hose as 
close as possible to the bit with- 
out a lot of unnecessary fiddling 






















AVAILABLE the hood, place the rods in the with adjustments. 
(3" x 54" - 14" Hb.) holes, then the springs and Dan Martin 
finally the stop collars. Galena, Ohio 
ROUTER 
GUIDE ROD FRONT 
(6" x 6" - 34" Ply.) TOP VIEW %~ ae FRONT VIEW 





NOTE: size 
SPRING, WASHER, 
& STOP COLLAR TO 
FIT ROUTER 
GUIDE ROD 







Ya4"- WIDE x 
14"- DEEP 
RABBETS 






SIZE HOLE 
TO FIT HOSE 






HO x1" Fh 


WOODSCREW 
SIDE 


(e x 6" E Sy" Ply.) 


BOTTOM 
(6" x 6" - 1⁄4" Hdbd.) 


Now you can have the 
best time-saving secrets, 
solutions, and techniques 


sent directly to your email 
Inbox. Just go to 


and click on 


A Charles Lerner of Indianapolis, Indiana, places his random- 
orbit sander on a bag of sand to keep it from vibrating all over 
his workbench while it soins down. The bag can also be used 
to stabilize other odd-shaped items. 


You'll receive a new tip by 
email each week. 
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Bit Bearing 
Changing Jig 


After scoring the router bit shaft 
with a vise on one occasion and 
cutting my finger on another, 
I came up with this jig to safely 
hold the router bit while loosen- 
ing the bearing screw. 

I cut a block of wood to the 
size shown in the drawing below. 
Drill holes for the bit shaft, dowel 
pin, and the plunger mechanism. 
The dowel pin on the opposite 
end provides additional support 
for larger, profile bits. 

The jig can be held in your 
hand or placed in a vise. To use 
it, retract the plunger, insert the 
bit in the hole and release the 
plunger to grip the cutters while 
you loosen the screw. SUPPORT PIN 

Charles Mak fs" x 1/2" DOWEL) 
Calgary, Alberta 















SPRING 


PLUNGER 


PLUNGER COG (B/6" x 3" DOWEL) 


SIDE VIEW — SE 
TOP VIEW 


Y2"-DIA. HOLE, 
1⁄2" DEEP 











(%" Me 314" S 4v2") 








346"-DIA. HOLE, 
34" DEEP 


> 


A By using chalk to mark the last grit used on the piece he just A Jeff Csisek of Renton, Washington, 


finished sanding, Stephen Carroll of Covington, Washington, keeps cleans out used, individual serving > 
track of where he is in the sanding progression in case he gets coffee cups, removes the bottom, and uses them to 
interrupted. Chalk sands off much easier than pencil. filter small quantities of dyes, stains, and finishes. 
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Follow this shop-tested advice for cutting 
top-notcn joinery at your router table. 


A dado joint doesn’t attract the 
same kind of “oohs” and “aahs” 
that dovetails get. But what they 
lack in visual appeal they make 
up for in everyday practicality. 
However, it still takes some 
care to get a joint that fits well 


Downcut Spiral Bits 





and looks good, too. I’d like to 
take a closer look at cutting these 
joints at the router table. 

To my mind, the router table is 
ideal for cutting narrow dadoes 
in small parts like drawers, boxes, 
and trays. A straight-cutting router 
bit leaves a smooth, flat-bottomed 
dado for a strong glue joint. The 
following tips and tricks will give 
you an idea of the process and 
help you get better results. 

The Right Bit. For simplic- 
ity and accuracy, I like to rout 
dadoes that match the width of 
a straight bit. My aim is to rout 
each dado without needing to 
adjust the position of the work- 
piece or bit height. 

Cutting a dado in several 
passes and adjusting the depth 
of cut (or its width) is fussy 
and time-consuming work. 


The added steps are invitations 
for inaccuracies to creep in. 

For efficient cutting, this means 
a router table is ideally suited for 
small-scale joints. The widest bit 
I would recommend for this tech- 
nique is %"-dia. The depth of cut 
should not exceed 14", depending 
on the material you're routing. 

I use two types of bits for cut- 
ting dadoes — standard straight 
bits or spiral bits, as shown in 
the left photo. Each type has its 
own advantages. Straight bits are 
inexpensive and easy to find in a 
wide range of sizes. 

Downcut spiral bits on the 
other hand, have a smooth cut- 
ting action and leave a nice clean 
surface on the workpiece. 

Guiding the Workpiece. You 
have a choice to make for guid- 
ing the workpiece. You can use 
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A Set Stop Block. The notch in the fence created by the bit 
makes it easy to measure and clamp a stop block for multiple, 
identical cuts that are right on the money. 


A Skip the Ruler. Mark dado locations on a workpiece 
and use that as a gauge to set up the router table 
fence. Make a test cut or two to fine-tune the position. 


the router table fence. The other 
option is to use a miter gauge, 
if your router table is equipped 
with a miter gauge slot. 

The simpler of the two is using 
the fence. The main photo on 
the facing page shows the setup. 
The location of the dado is deter- 
mined by the distance from the 
fence to the edge of the bit. 

You'll notice I’m using a wide, 
MDF push block. This helps keep 
the workpiece square to the fence 
and also prevents tearout. 

Using the fence to rout dadoes 
in the middle of a long workpiece 
can be problematic. As the dis- 
tance from the bit increases, it’s 
much harder to guide the work- 
piece along the fence. And you 





may not be able to position the 
fence far enough from the bit. 
Using a miter gauge is another 
option to consider, as in the 
photo below. I like to attach a 
long auxiliary fence to provide 
support and give me a place to 
attach stop blocks for identical 
cuts. The fence also backs up the 
workpiece to control tearout. 
Setting Up. Each of these 
options influences how you set 
up for making a cut. The upper 
left photo shows how to use a 
workpiece as a setup gauge. 
With a miter gauge, setup is 
more straightforward. You start 
by cutting a notch in the auxiliary 
fence with the bit you plan to use. 
Now you can use the notch to 


measure and clamp a stop block 
in place. The stop block should 
be positioned on the right side 
of the miter gauge fence. Here, 
the rotation of the bit pushes the 
workpiece against the stop block. 

Making Cuts. Careful setup 
goes a long way toward get- 
ting smooth, accurate dadoes. 
But once you're ready to hit the 
power switch, there are still a few 
pointers to keep in mind. 

Start Easy. To prevent the bit 
from causing chipout at entry, 
ease the workpiece into the bit. 
You can speed up the feed rate 
once the bit is engaged. 

Cutting Depth. Resistance 
from the bit can cause the » 
workpiece to ride up caus- 
ing an inconsistent depth 
of cut. Firm downward | 
pressure helps get the best 
results. Making a “cleanup” 
pass (without changing any 
settings) smooths out the dado. 

After the Cut. Resist the urge to 
pull the workpiece back across the 
bit. Any subtle shift in the work- 
piece can lead to a miscut or the 
workpiece grabbing. Instead, get 
in the habit of sliding the work- 
piece away from the push block 
or miter gauge once the cut is 
complete. Then retract the guide. 
If necessary, reposition the work- 
piece for a cleanup pass. 

It won't take long to master cut- 








A Clean Cuts. — 
Follow some 
simple steps and 
you can count on 
creating smooth 
dadoes every time. 


A Use the Miter Gauge. A miter gauge is an effective tool for 
guiding a workpiece when cutting dadoes. A long auxiliary fence 
provides tearout control and increases workpiece support. 


ting dadoes on the router table. 
And I’m sure it’s an approach 
you'll turn to time and again. 
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Accessories © 


Adjustable. 

The Auto-Lock 
Clamp makes 
securing a 
workpiece a snap. 
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Take a look at the ultimate system for clamping 
and assembling your projects. 


T-track has countless uses in the 
shop. It’s a quick and easy way 
to complement a worksurface or 
shop jig by providing a method 
for attaching clamps and other 
fixtures. So when Rockler came 
out with the T-track system you 
see above, I had to take a look. 
The Rockler system capitalizes 
on the usefulness of T-track. The 
foundation of the system is the 
T-track tabletop. 


Clamp head 


10 









From there, they offer a whole 
host of accessories. And the 
beauty is, you can still make your 
own jigs and fixtures to fit the 
system using readily available 
Ttrack hardware. 

T-Track Tabletop. As shown 
above, the Track tabletop is 
everything the name suggests. 
It makes a great worksurface for 


Push rod 





Tension 
adjustment 





Locking knob 


all-around woodworking but it’s 
even more useful for clamping 
and assembly. 

The tabletop is a full 17" thick 
with a melamine coating on both 
sides. This helps to keep glue 
from sticking to the surface when 
gluing up a project. The top is 
banded with vinyl edging. 

The top measures 28" x 40" 
with three long T-tracks and two 
short ones recessed into the top. 
It’s easy to mount it to Rockler’s 
Shop Stand or build your own 
stand for it. You can also place it 
on your benchtop as needed. 


As I mentioned, a range of 
accessories (sold separately) are 
designed with the T-track table in 
mind. The most innovative one is 
the clamp shown at left. 
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Auto-Lock Clamp. The Auto- 
Lock T-Track Clamp offers a num- 
ber of useful features. The first 
is the wide clamp head that 
secures a workpiece. It's attached 
to an adjustable push rod that 
provides a 3%" range clamping 
capacity. The blue knurled wheel 
on the base secures the clamp to 
the T-track. Pushing down the 
large handle applies clamping 
pressure. You adjust the amount 
of tension by turning a small 
screw located under the handle. 

A Variety of Stops. Rockler 
also provides three types of stops 
that you can use on the T-track 
table. These are shown in the 
photos on the right. 

A key on the bottom of each 
stop locks its orientation in the 
T-track. This helps to automati- 
cally square up a frame or case 
during assembly. 

The short and long stops fit 
parallel to the T-track. The clamp- 
ing surface on the inline stop is 
90° to the T-track it’s installed in. 

All of the stops have two 
important features I like. The 
face is only %" tall. Plus the 
clamping knob to lock the stop 
to the T-track folds down. Both 
of these features make them ideal 
for working with %"-thick stock. 
They won't interfere with opera- 
tions like sanding or planing. 


| e Bench Cookie "los mo 


ES - — i 








Long Stops. These 
low-profile stops provide a 
large bearing surface. 


Bench Cookies. When it 
comes time to apply a finish to 
a workpiece or project, it’s help- 
ful to elevate it off the surface of 
the bench. Rockler’s Bench Cook- 
ies Plus do just that. You can also 
purchase T-Track Risers that ele- 
vate the workpiece an additional 
couple of inches. The two photos 
on the lower left show how these 
provide additional clearance. 

The risers include a flange bolt 
that slides into the T-track. The 
Bench Cookie Plus has a threaded 
insert on one side that screws on 
top of the riser. This combination 
is a great solution for applying a 
finish or routing a profile on the 
edge of a workpiece. 

Shop-Made Accessories. As 
I mentioned up front, it’s easy to 
make an endless variety of shop 
jigs and fixtures for the T-track 
table. If you’re a fan of toggle 





Bench 
Cookie 


AR Flange 
i 


A Elevating. The Bench Cookie Plus includes a threaded insert 
that allows you to fix the Bench Cookie on top of a 2"-high riser. The 
risers include the bolt used for fastening to a I-track. 
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Short Stop 


eg 


clamps like Iam, Rockler provides 
a way to incorporate them into 
their T-track system. The mount- 
ing plate you see below allows 
you to use a standard toggle 
clamp on the T-track. It includes 
a pair of knobs with bolts that 
you use to secure the clamp to 
the T-track. The kit also includes 
fasteners to attach the clamp to 
the mounting plate. 

You can find out where to buy 
these items in Sources on page 
51. The system plus the accesso- 
ries are worth a look for the ulti- 
mate shop worksurface. A 


a a ee 









Inline Stop 


A Narrow Stops. 
Two different 
Stop styles 
provide flexibility 
for securing 
workpieces on 
the tabletop. 


A Mounting Plate. For an endless variety of clamping 


options, the versatile mounting plate you see here 
allows you to use a toggle clamp on a I-track. 
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4'x8' 
(Full size) 
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Sizes. 
Project Panels 
come in four handy sizes. 
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Versatile panel options eliminate one of 
the back-breaking hassles of plywood. 


Using plywood for building cabinets 
and other furniture is a great way to 
create strong, good-looking projects. 
Lumberyards and home centers are 
stocked with sheets of plywood in 
a range of wood species. What they 
don’t have in stock, they can often 
order. And using sheet goods is usually 
much less expensive than building the 
entire project out of hardwood. 

Those are all big pluses. But the catch 
is you're usually limited to buying full 
sheets at a time — even if the project 
doesn’t call for that much material. 

A 4'x8' sheet of plywood is heavy 
and awkward to transport. Once in 








the shop, you’re faced with the task 
of breaking it down into project parts. 
That’s easier said than done. 

Besides the added expense of buying 
full sheets, storing the leftover pieces 
can be a challenge in a small shop. It’s 
all too easy for the plywood to get dam- 
aged before you need to use it again. 

I've found a few alternatives to 
buying and handling full sheets of 
plywood and other sheet goods. And 
that’s good news for my back. 

Project Panels. One new solution 
to this problem is offered by Colum- 
bia Forest Products. Working with 
Home Depot, they offer Project Panels. 


Poplar — 
Hickory Primed WWE | Alder 
Poplar a 
Prefinished 
Maple 
Maple | Wei Cherry White Oak Red Oak 
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These are smaller pieces of ply- 
wood that are more manageable 
and don’t take up as much space 
in your shop. The drawing on 
the opposite page shows the four 
smaller sizes available. In addi- 
tion, you can get the panels in 1⁄4", 
LA and 34" thicknesses. 

Convenient sizes are nice, but 
one of the biggest benefits is the 
selection of face veneers that are 
available. The samples along 
the bottom of the previous page 
show what species you can get. 
But I want to highlight two of the 
more interesting options. 

First, is the prefinished maple. 
These panels have a factory- 
applied finish that’s tougher 
than what can be applied in most 
home shops. Plus, the UV-cured 
finish is sanded smooth as glass. 

Another interesting option is a 
pre-primed version of the poplar 
panels. This time-saving material 
has a primer coat sprayed on and 
sanded smooth. So it’s ready for 
paint right from the get go. 

Other benefits of these pan- 
els are things that you can’t see. 
They’re made in the United 
States and use formaldehyde- 
free adhesives. 

You won't find Project Panels 
in the store. Instead, you order 
the panels online from the com- 
fort of your easy chair. Delivery 
takes 3-5 business days. You can 
arrange to have the panels deliv- 
ered to the nearest Home Depot or 
directly to your home. 

It’s possible to special order 
full-size sheets of all the same 
veneer options. However, you 
need to do that in-person at the 
pro desk in the store. 
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In the Shop, Too. Furniture 
projects aren't the only place 1 
like to use plywood. Whether it's 
making a shop cabinet or build- 
ing jigs and fixtures, I often turn to 
plywood and other sheet goods. 

One of my favorite materials 
is Baltic birch plywood. It has 
more plies than other types of 
plywood. And each ply is higher 
quality. The benefit is a flatter, 
smoother panel. The issue is Bal- 
tic birch usually comes in 5'x5' 
sheets — if you can find it. 

Even when I can find it, I just 
don’t have the room to stockpile 
full sheets. But thankfully, there 
are other options here, as well. 
Several online woodworking 
retailers sell small pieces of Baltic 
birch (Refer to sources on page 
51). You can order panels up to 
24" x 48". In a few days, the pieces 
are delivered right to your door. 

Of course, you do pay a pre- 
mium for the convenience. So it 
works best for jigs or other proj- 
ects where the benefits of Baltic 
birch make the most sense. 


get it 


Cut to Order 


Here’s my favorite tip for cutting large sheets 
of plywood — Have someone else do it. Many 
home centers and lumberyards will break down 
sheets into smaller pieces for free or a small addi- 
tional charge. The key is to plan ahead. 

By using your materials list or a cutting dia- 
gram, you can have the store make a few well- 
placed cuts. (Be sure to leave room for trimming.) 
Not only will the small pieces be less cumbersome 
to load into your vehicle, but they'll also be easier 
to cut accurately at the table saw. 


Hardboard «€ MDF. Hard- 
board and MDF are two other 
sheet goods that I use frequently. 
Thin sheets of hardboard aren’t 
heavy, just awkward to handle. 
MDF, on the other hand, weighs 
nearly 100 lbs. for a full sheet. 

So I was glad to see smaller 
precut panels in the lumber sec- 
tion of a couple home centers in 
my area. Now when I need a few 
small pieces for drawer bottoms, 
cabinet backs, or jigs, I don't need 
to invest in a full sheet. 

Using plywood in your shop 
doesn’t need to be a hassle — take 
a look at the box below for one 
more idea. With a little planning 
and the right-sized materials, 
you can save time while building 
great-looking projects. A 
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A Furniture. 

Not all projects 
require a full sheet 
of plywood. So 
smaller panel 
sizes make sense. 





workshop 








Ready to Go. The stations wings fold 
up and lock in place under the handle for 
easy transport and storage. 


Workstation 


Keep your pocket hole jig and all its accessories in 
one compact, portable workstation. 


Ever since I purchased a pocket 
hole jig, I’ve found more and 
more ways to use it in my proj- 
ects. But I’ve always felt I could 
get more use out of the jig if I had 
a dedicated workstation. 

The portable workstation you 
see above is the answer. First of 
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all, the “wings” fold down to 
provide a wide, stable base. Each 
wing contains a drawer with 
dividers for storing screws, drill 
bits, and drivers. 

A sliding insert on the top of 
each wing provides support for 
large workpieces. And a pair of 


adjustable stops allow you to 
drill holes at the same locations 
on multiple workpieces. 

Finally, when you're done for 
the day, the wings fold up for 
storage. The hardwood handle 
secures the wings and the draw- 
ers until your next project. 
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Exploded NOTE: Guer 


= = PORT REMOVED WORKSTATION IS 
V D t i FOR CLARITY SIZED FOR A KREG K5 

¡Sy e ai = POCKET HOLE JIG 
OVERALL DIMENSIONS: 


137/s"W x 15/2"D x 11346"H (STORED) 
31/W x 13/2"D x 7/2"H (IN USE) 













STOP POSITIONS 
WORKPIECE FOR 
ACCURATE, REPEATABLE 
DRILLING 


SLIDING INSERT 


WINGS FOLD OUT DURING PROVIDES ADDITIONAL 








USE THEN FOLD UP FOR WORKPIECE SUPPORT 
EASE OF TRANSPORT AND S 
STORAGE (INSET PHOTO, WINGS SECURED TO 
OPPOSITE PAGE) BASE WITH KNOBS LOCK 
CONTINUOUS HINGES SLIDING INSERT 
IN POSITION 











HANDLE LOCKS 
DRAWERS AND 
WINGS IN PLACE FOR 


a E 















RISERS ELEVATE POCKET 
HOLE JIG FLUSH WITH 
FOLDING WINGS 


LEVELER BLOCKS 
ADJUST WINGS TO 
SIT FLAT AND LEVEL 


REMOVABLE DIVIDERS 
ORGANIZE 
FASTENERS AND 

ACCESSORIES 


MACHINE 
SCREWS ACT AS 
DRAWER STOPS 






DRAWERS 
ASSEMBLED 
WITH SIMPLE 

RABBET JOINTS 






Materials & Hardware 


A Case Sides (4) 12 x 2% - Lé Ply. L Stops (2) Ys 134-5 e (6) Y4"-20 x | '4"-dia. Rose Knobs 
B Case Tops/Bottoms (4) 12 x 94 - Y, Ply. M Risers (2) Ya x 2% - 12 © (4) Y4"-20 x 3⁄4" Cap Screws 

C Case Backs (2) 2% x 8% - Lé Hdbd. N Handle (1) Y¥4x2- 11% e (2) %4"-20 x 1/2" Cap Screws 

D Base (1) 12 x 124% - Y, Ply. e (8) 1⁄4" Nylon Washers 

E Leveler Block (2) Tie xe e (6) V4"-20 Threaded Inserts e (2) %4"-20 x I" Hex Head Bolts 

F Drawer Sides (4) Y x2V4 - 11 e (1) 1%" x 36" Continuous Hinge e (2) V4"-20 x 1"-dia. Round Knobs 
G Drawer Fronts/Backs (4) Y, x 2V4 - 8% e (6) V4"-20 x 4" Fh Machine Screws e (4) 1⁄4" x 1/2" O.D. Fender Washers 
H Drawer Bottoms (2) 7% x 10% - Lé Hdbd. e (2) 4" Drawer Pulls e (24) #6 x Ya" Fh Woodscrews 

| Long Dividers (2) 1% x 10% - 1⁄4 Hdbd. e (4) #12 x 1" Rh Machine Screws e (6) #8 x 11⁄4" Fh Woodscrews 

J Short Dividers (4) 1% x 77 - Lé Hdbd. e (4) #12 Washers e (1) 24" Kreg Mini-Trak 

K — Sliding Inserts (2) Y x 4-91 ° (4) #12 Hex Nuts e (1) Kreg K5 Pocket Hole Jig 
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EASY TRANSPORT 


NOTE: THREADED INSERTS MAY 
NEED TO BE FILED FLUSH WITH 
SURFACE AFTER INSTALLATION 


14"-20 
THREADED 
INSERT 


1 geen 


CASE BACK 
ENZ x by," = 
Ya" Hdbd.) 





CASE SIDE 
(12" x 2/2" - Yo" Ply.) 





building the storage 


Wings 


The workstation consists of a pair 
of folding wings, each of which 
is nothing more than a case that 
surrounds a small drawer. The 
drawers are convenient for stor- 
ing screws and other items you'll 
want to keep on hand. On top of 
each wing is a sliding stop assem- 
bly. It serves two purposes. First, 
it helps support the workpiece 











BASE 
(12" x 12%" - Yo" Ply.) 
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SHANK HOLE AND 
CONTERSINK FOR #8 
WOODSCREW 










S2"-DIA. 
HOLE 


as you're drilling pocket holes. 
Plus, the stops help you consis- 
tently locate the holes on mul- 
tiple workpieces. 

Two Cases. Figure 1 will get 
you started on the cases. They're 
identical, so you can cut and 
assemble all of the parts for both 
cases at the same time. 

I cut all of the parts to size first. 
As you can see in Figures 1 and 
1b, the top has a wide groove for 
the sliding stop assembly. Before 
assembly, it’s a good idea to to 
install threaded inserts in the top 


b D 


SIDE VIEW 





45° 


CHAMFER 











LEVELER BLOCK ~ 
(Ciel x 1” = 2") 





14"-20 x léi 
Fh MACHINE 
SCREW 


CASE TOP 
(12" x 9⁄2" - Y2" Ply.) 


NOTE: ROUT 32" 
CHAMFER ON OUTER 
EDGES AFTER 
ASSEMBLY 









and the one side of the case that 
faces toward the outside. I'll talk 
more about the inserts later. 

There’s one more task: The 
case back fits into dadoes cut 
into the case sides, top, and bot- 
tom, as shown in Figure la. Then 
assemble each case with glue. 

Simple Base. Connecting the 
two cases is a plywood base (Fig- 
ure 2). I cut a pair of dadoes for 
the hardwood risers that support 
the Kreg K5 pocket hole jig. 

To attach the cases to the base, 
I used a continuous hinge, as 


FRONT 
VIEW 


#6 x Ye" Fh 
WOODSCREW 
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HP FIGURE 
i e E SS | 


8 f 
f wi 





DRAWER BOTTOM 
(778" x 1034" - 14" Hdbd.) 


GH 5 É 


#12 x 1" Rh 


SCREW 
W/WASHER 
AND NUT 


illustrated in Figure 2c. I set 
up the table saw to cut a shal- 
low rabbet on one side of the 
case opposite the side with the 
threaded insert. This provides 
a mounting surface for one leaf 
of the hinge. With the same saw 
setup, it’s easy to cut a rabbet on 
opposite edges of the base. 

After attaching the two cases 
to the base with the continu- 
ous hinges, add a simple leveler 
block on the outer, bottom face 
of each case. This helps keep the 
case tops parallel when using the 
workstation (Figure 2b). 

The leveler blocks are made 
from hardwood, drilled and 
tapped for a machine screw, as 
in Figures 2b and 2d. A metal tap 
works great to cut the threads. 
After gluing a block to each case, 
install the screws. 

Drawers. As I mentioned, a 
small drawer fits into each case 
(Figure 3). The woodworking 
to make the drawers is pretty 
standard fare. I sized the drawer 
sides, front, and back for a 
snug, but sliding fit in the case. 
This helps keep screws in their 
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SHORT DIVIDER 
(178" x 778" - Y" Hdbd.) 





LONG DIVIDER 


6"-DIA: 
E 
DRAWER SIDE 
(Yo" x 214" - 11) 


LONG DIVIDER 


Y 


(178" x 1034" - 14" Haba.) 


@ 
DRAWER FRONT/BACK 
(ei x 214" A eS”) 






1/Y2"-DIA. ROSE 
KNOB WITH 144"-20 x 1/2" 
CAP SCREW 


Le SV > 


SHORT 
DIVIDER 


compartments when the wings 
are folded up for storage. 

The sides of the drawers fit 
into rabbets in the fronts and 
backs. And don't forget to cut 
a groove in each piece for the 
drawer bottom. 

You can see in Figure 3 that the 
drawers have removable divid- 
ers. So you'll need to cut dadoes 
in the drawer pieces for them. 

Before assembling the draw- 
ers, drill a couple of holes in the 
drawer front for the drawer pull. 
On the back, a pair of flathead 
machine screws act as stops to 
flush out the drawer with the 
front of the case. Drill and tap for 
the screws, as before (Figure 3a). 

A studded knob through the 
threaded insert in the case side 
engages a hole in each drawer 
to lock it in place. To make the 
drawers interchangeable, slide 
each drawer into both cases. 
Mark the hole locations on both 
sides of each drawer with a drill 
bit through the threaded insert. 

Dividers. The hardboard 
dividers are easy to make. The 
first step is to cut them to size. 





DRAWER 
BOTTOM 


AS GUIDE TO 
LOCATE HOLE 


The short dividers span the width 
of the drawers. The long divid- 
ers fit front to back. Test the fit of 
each piece in the drawers before 
cutting the notches for the joinery 
that interlock the dividers. 

A dado blade in the table saw 
makes quick work of cutting the 
notches in the dividers (Figure 
3). And by stacking like parts 
together, you're guaranteed 


that all of the notches will align. 













14"-20 x Ya" Fh 
MACHINE SCREW 

















POSITION 
DIVIDERS AS 
NEEDED 








Levelers. A 


flathead screw 
1e wing to sit level 
benchtop. To make the 
ds, refer to Shop Short 


A - Cuts on page 33. 
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14-20 x 1"-DIA. WASHER 2a 


ROUND KNOB 


A 


STOP 
Ve" x 134" - 5") 1⁄4" CHAMFER 
(L) 


ON ENDS 











NOTE: REFER TO 
SHOP SHORT CUTS 
ON PAGE 32 FOR 
MAKING STOPS 


FENDER 


LH LARA WASHER 


NOTE: SLIDING 
INSERT SETS 
SLIGHTLY PROUD 





G 


Q 
SLIDING INSERT 
(Go) x 4" = 91") 


Co SIDEVIEW ` SIDE VIEW 


#7 x 114" 


Be, OF CASE TOP 
i 


adding the final 


Details 


The last things to add to the 
workstation include a sliding 
stop system, knobs, washers, 
and a handle. Finally, you'll cap 
it off by adding the pocket hole 
jig. You'll build the pair of sliding 
inserts and stops first. 

Sliding Inserts. The sliding 
inserts fit into the wide grooves 
in the top of each case. You can 
see how they work in Figure 4. 


5 FIGURE 









IW x 1⁄2" O.D. > 
FENDER fu, 
WASHER 











#6 x Ye" Fh 
WOODSCREW 





Each insert is a wide, upside- 
down T-shape made from hard- 
wood. I made both inserts from 


one long blank. 

After planing it to thickness, 
you can begin shaping it. Cutting 
the rabbets is easy to do with a 
dado blade. That's how l also cut 
a centered groove for the T-track. 

The bottom of the wide rab- 
bets along each edge should sit 


POCKET HOLE NOTE: MOUNT JIG TO 
SCREW RISERS WITH #7 x 1/4" 
POCKET HOLE SCREWS 
1%" BACK FROM 
REEG ES FRONT EDGE 
POCKET HOLE 
JIG 







HO x 1/4" Fh 


|< 


M 
RISER 
(34" x 27/2" pes 12") 


WOODSCREW 










NOTE: JIG SHOULD 
BE FLUSH WITH TOP 
OF SLIDING INSERT 




























Gm 1/2"-DIA, ROSE KNOB 
KS WITH 14"-20 x 34" 
NYLON CAP SCREW 


a. 


KREG 
MINI-TRAK 



















Va"-20 x 1" 
HEX BOLT 












just a tad above the surface of 
the case. This guarantees that the 
locking knobs and fender wash- 
ers engage the insert to lock it in 
place during use and for storage. 

After installing the "Track 
chamfer each end of the insert 
and install it with knobs and 
fender washers. It should slide 
smoothly in the case’s recess. 

A Pair of Stops. The two hard- 
wood stops come next. They 
each feature a key on the bottom 
that prevents them from rotat- 
ing in the T-track when installed. 
Because the key is so narrow, I 
had to come up with a way to 
make the stops safely at the table 
saw. Shop Short Cuts on page 32 
will give you the details. 

In a nutshell, you'll form the 
two keys from one blank that’s 
extra wide and long. After shap- 
ing them, drill holes for the hex 
bolts and install them onto the 
T-track on the sliding inserts, as 
shown in Figure 4b. 

Risers. You're finally to the 
point where you're ready to 
mount the Kreg jig. It’s attached 
to a pair of hardwood risers that 
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fit into the dadoes you cut in the 
plywood base. 

The only critical thing here is 
to cut the risers to width so that 
the top face of the jig’s base is 
flush with the top of the sliding 
inserts. I started a little wide and 
then kept trimming them slightly 
until I got a good fit. 

After beveling the corners, 
attach the risers to the base 
with screws from beneath the 
base. Figure 5 gives you a rough 
dimension for locating the pocket 
hole jig on the risers. Basically, I 
extended the sliding inserts and 
aligned the back of the drill guide 
housing flush with the front 
edges of the stops. This way, the 
stops can be extended over the 
jig’s base to position a workpiece 
for drilling pocket holes. Then 
you can mount the jig with 1%" 
pocket hole screws. 

Locking Handle. The last 
piece to add is a hardwood 
handle. It not only makes it con- 
venient to carry and store the 
workstation, but it has a couple 
of other purposes. The knobs that 
lock the handle in place also hold 
the drawers closed in the cases. 
And the handle locks the cases 
upright for storage. 

You can find all of the dimen- 
sions for the handle in Figure 6. 
I started by cutting the blank to 
final size. You'll find that a Forst- 
ner bit works great to form the 
radius at each end of the long 
notch in the sides of the handle. 
Then it’s an easy task to remove 
the waste at the band saw and 
sand the slot smooth with a sand- 
ing drum or spindle sander. 

A tapered slot at one end of 
the handle allows it to swivel 
past the locking knob for stow- 
ing or opening the workstation. I 
drilled the hole at the end of the 
slot first, then stepped over to the 
band saw to remove the waste. 
Figure 6b provides the details. 

All that’s left to do now is a lit- 
tle final shaping. A roundover bit 
at the router table forms a com- 
fortable grip between the long 
notches. Follow that up with a 
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1/2"-DIA. ROSE 
KNOB WITH 14"-20 x 1/2" 
CAP SCREW 


HANDLE 
TOP VIEW 
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CJ DRAWER , 
tess 


<< JE 
FRONT VIEW Ir 


Yo"-RAD. 


Le Age 5 


TJ HANDLE SIDE VIEW 


45° CHAMFER 


1⁄4" ROUNDOVERS 





little sanding to make everything 
smooth. After chamfering the 
ends of the handle, it’s time to 
install it with studded knobs, as 
shown in Figure 6. 

Putting It to Use. I sprayed on 
a couple coats of lacquer before 
installing the dividers and load- 
ing up the drawers. The drawers 
are capable of holding hundreds 








wë 


A Using the Jig. The sliding insert adjusts to fully support the workpiece. Plus, the stop 
allows you to position multiple workpieces accurately for consistent pocket hole locations. 


of screws for all your pocket hole 
joinery projects. And being able 
to store bits, drivers, clamps, and 
a few other accessories is just 
icing on the cake. 

To use the workstation, simply 
open the wings and clamp the 
base to your benchtop. Attach 
a shop vacuum to the dust port 
and you'll be in business. 
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best-Duiltjigs & fixtures 
double-duty 


laner Sle 


salvage your 
warped boards 
with this no-fuss 
planer sled. 


LU 






Plane Thin Stock. Though its primary purpose is planing warped 


boards, you can remove the levelers to plane thin stock as well. 


It would be wonderful if every 
board we bought was perfectly 
straight and flat, and stayed 
that way. Unfortunately, warped 
boards are a challenge wood- 
workers encounter all too often. 
But if the board isn't warped too 
badly, it can usually be salvaged. 

Generally the first step when 
preparing a board is to flatten 
one face on the jointer, and then 
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run it through the planer. How- 
ever, if the board is too wide for 
the jointer, the first inclination 
might be to just run it through 
the planer. If you do, you'll end 
up with a smooth board that’s 
still warped. That’s because the 
pressure rollers on a planer will 
flatten the board while it’s going 
through, and the board will just 
spring back after it’s been planed. 


In the past, I’ve solved this 
problem by building a sled and 
stabilizing the board with shims 
and hot glue or screws. This 
proved to be a tedious and time- 
consuming process, so I came up 
with this planer sled. 

Sled Features. The sled sup- 
ports the board so it doesn’t flex 
under the pressure of the feed 
rollers. Mine is sized to fit a 12" 
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planer and will cradle a board 
up to 48" long. It has five levelers 
that can be positioned along the 
length of the board and adjusted 
up and down. 

An additional feature is that 
the levelers can be removed to 
plane thin stock while the sled 
is clamped in place. (Inset photo 
facing page.) For this operation, 
you should consult your planer’s 
manual to determine the mini- 
mum thickness board that can be 
safely planed with it. 

The base is a torsion box that’s 
stiff yet lightweight. The level- 
ers can be locked in place and 
have a non-skid surface. The end 
levelers have stops to help keep 
the board from shifting as it goes 
through the planer. 

Torsion Box Construction. 
The torsion box consists of top 
and bottom “skins” and some 
filler pieces of hardwood. You 
should size the width of the bot- 
tom skin to pass through your 
planer without interference. 


EN FIGURE 


TOP 
(914"x 48" - %4" Hdbd.) 
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NOTE: SPACE SHORT FILLER STRIPS 
EVENLY ALONG THE BOTTOM 


You can start by cutting the 
bottom skin to size. Then cut the 
long filler pieces and position 
them inside and parallel to the 
outside edges (Figure 1). Now 
cut the short filler pieces and 
position them inside the long 
fillers evenly spaced. Place these 
parts on a flat surface and glue 
them to the bottom skin. 

Since no fasteners are used 
in torsion box construction, it’s 
important to spread the glue 
evenly and completely to get 
maximum coverage. I dont 


have clamps that can reach to the 
middle of this assembly, so I used 
cauls and C-clamps to get con- 
sistent pressure across the filler 
strips. [rounded the corners after 
the glue had set. 

Now the top skin can be cut 
to size. Round the corners with 
sandpaper before gluing it to the 
filler pieces (End View in Figure 
1). [tacked the top in place witha 
couple of small brads until it was 
clamped to keep all the pieces 
aligned properly. I removed the 
brads once the glue had dried. 


Materials & Hardware 


A Bottom (I) 12% x 48 - '4Hdbd. 
B Long Fillers (2) 34 x 1% - 48 
C Short Fillers (8) 34 x 13⁄4 - 5 
D Top (I) 914 x 48 - 14 Hdbd. 
E Slide Blocks (10) Ix 1 -3 
F  Baseplates (5) 3 x 113⁄ - 1⁄4 Ply. 
G Leveler Bars (5) | x 13⁄4 - 1134 


H Handwheels (10) 
| Stops (2) 


e (10) 14"-20 x 214" Ph Machine Screws 
e (5) 4"-20 x 14" Nylon Thumbscrews 


e (10) Y4"-20 x %16" T-Nuts 
e (6) #8 x |" Fh Woodscrews 


EASE CORNERS 
WITH SANDPAPER 














SHORT FILLER 
("x 154" SS 514") 


LONG FILLER 
(34" x 154" = 48") 


BOTTOM 
(12%"x 48" - %" Hdbd.) 


TOP 


END VIEW 
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3% x 2-dia. 
| x8 - Lé Hdbd. 


NOTE: size 

THE BOTTOM 

TO FIT YOUR 
PLANER 












SHOP SHORT CUTS 
TO MAKE HANDWHEELS 


making the 


Levelers 


The leveler assemblies provide 
the flexibility to use the sled with 
almost any board that will fit 
your planer. Each assembly con- 
sists of a sliding base that can be 
positioned anywhere under the 
board, a leveler bar to support 
the board side-to-side, and two 
handwheels to adjust the height 
of the bar at each end. The leveler 
assemblies simply slide onto the 
torsion box and remain adjust- 
able until positioned under the 
warped board. 

Slide Blocks. The planer sled 
requires five leveler assemblies. 1 
started with the ten slide blocks, 
which are made of hardwood. To 
safely cut the rabbets, I cut a long 
blank to width and thickness 
first. Then I cut the rabbet on one 
edge before cutting the blocks to 
final length. 

Next I drilled the counterbores 
and through-holes for the lock- 
ing screws on five of the blocks 
(Figures 2a and 2b). Shop Short 
Cuts on page 33 has more on cut- 
ting threads in wood. 

Baseplates. Now 


cut the 


base plates to size. I glued and 
clamped the base plates and the 
slide blocks together right on 
the torsion box. Before applying 





Y4"-20 x 214" Ph 
MACHINE SCREW 


ADHESIVE-BACKED 
100-GRIT SANDPAPER 


4 





BASEPLATE 
(3" x 113/4" - Ya" Ply.) 


SLIDE BLOCK 
(1" x 1/2" a SW 


NOTE: EASE 
ALL CORNERS 
WITH SANDPAPER 


Y4"-20 x 1/2" 
Ph NYLON 
THUMBSCREW 


DRILL AND TAP FOR 


Y4"-20 x 1/2" Ph 
NYLON THUMBSCREW 


TOP VIEW 


BASEPLATE 





glue, I positioned the parts on 
the torsion box with a piece of 
waxed paper between the tor- 
sion box and the baseplates, as 
shown in Figure 2. The waxed 
paper not only keeps glue off the 
torsion box, but it also provides 
































%4"-DIA: | 
iÈ 
SLIDE || 


BLOCK Ru 


some clearance for the assembly 
to slide back and forth. Once the 
glue has set, trim the edges flush 
and round the corners. Then drill 
the stopped holes for the hand- 
wheel screws (Figure 2a). 

Leveler Bars. The leveler bars 
are made from solid stock. After 
cutting them to final size, locate 
and drill the counterbores and 
through holes for the handwheel 
screws (Figure 3a). 

The notches for the hand- 
wheels are cut with a curve 
to keep the bars from binding 





BASEPLATE 


“SS 
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SECURE SCREW IN 
SLIDE BLOCK WITH EPOXY 





ShopNotes No. 137 


against the wheel. A pattern 
made from cardboard will speed 
up the layout of each notch. Then 
cut them out with a band saw 
and round the corners with a 
sanding block or file. 

Handwheels. The handwheels 
are used to adjust the leveler bars 
up and down. A T-nut in the cen- 
ter threads onto the screw. Refer 
to Shop Short Cuts on page 33 for 
an easy method to make them. 

Stops & Sandpaper. There are 
just a couple more details to fin- 
ish up the levelers. The stops and 
sandpaper help keep the board 
from shifting around as it passes 
through the planer. 

I applied a thin finish to the 
bars to aid adhesion of the sand- 
paper. Then I applied strips of 
100-grit adhesive-backed sand- 
paper to the top surfaces and 
trimmed them flush with the lev- 
eler bar edges (Figure 3). 

Now cut the pieces for the 
two stops and fasten them with 
woodscrews to outside faces of 
two levelers at the ends of the 
sled (Figures 4 and 4a). 

Leveler Assembly. To assem- 
ble the levelers, first insert the 






y” 






HO x1" Fh 
WOODSCREW 


EASE CORNERS 
WITH SANDPAPER 








bars and then thread the hand- 
Wheels onto the screws. The 
screws are then epoxied into the 
holes drilled in the slide block 
and baseplate assembly. Take 
care to protect the threads of the 
screw from any epoxy squeeze- 
out. I wrapped the exposed 
threads with a couple of turns of 
teflon plumbing tape. 

Finally, thread the locking 
thumbscrews into the holes you 
drilled and tapped in the slide 
blocks. They hold the assemblies 
in place. The setup and operation 
of the planer sled is explained in 
the box below. 


STOP SIDE 


Once complete, this sled will 
provide a simple, safe, and effec- 
tive way to stabilize and flatten 
warped boards on your planer. 
Lumber that might otherwise 
have been cut up , or even thrown 


setting up the 
Planer Sled 


To set up the planer sled, I first determine 
which face is the flattest by sighting along 
the face. Lower the leveler bars com- 
pletely, then set the board on the lowered 
leveler bars with that face up. The two 
levelers with the stops are positioned at 
either end of the board. Next, I space out 
the leveler assemblies under the board to 
provide support lengthwise. 

Using the handwheels, adjust the lev- 
eler bars so they support and stabilize the 
board with no rocking. 

I adjust the planer to take a light cut, 
then make subsequent passes to remove 
the high spots. When the surface is flat 
enough for the board to remain stable 
on its own, I remove the sled. I adjust the 
height of the cutterhead, and plane the 
opposite face as I normally would. 
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POSITION 
LEVELERS 
W/STOPS 

AT EITHER 

END OF BOARD 


a. 


FOURTH: 
ADJUST 
LEVELERS TO 
STABILIZE THE 
BOARD 


away, can now be salvaged. 


FIRST: LOWER 
ALL LEVELER BARS 
DOWN TO BASEPLATE 


THIRD: SPACE 
LEVELERS OUT TO 
SUPPORT LENGTH 


HEIGHT AND ANGLE 
OF EACH LEVELER 
IS ADJUSTED WITH 
HANDWHEELS 
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simple upgrades turn 
your shop vacuum 

into an efficient dust- 
collection system. 








A shop vacuum is great for collecting dust and chips in a small 
shop. But there are a couple of problems with it. The filter quickly 
clogs with dust, which reduces suction. And the limited capacity 
of many vacuums means you need to empty them frequently. 

The system you see here solves both of those issues. A com- 
mercial cyclone unit diverts most of the debris into a large 
hopper. This empties into a standard yard waste bag for easy 
removal and disposal. With a compact footprint and low-cost 
materials, this is a great upgrade for any shop. 





A Yard Waste Bag. Dust and chips drop into a yard 


waste bag for easy disposal. Interlocking bars keep 
the bag in place when the door is closed. 


24 ShopNotes No. 137 


Exploded View Details 


OVERALL DIMENSIONS: 24"W x 72"H x 15°/,"D COMMERCIAL CYCLONE SIMPLE SLIP FIT 
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EASY-ACCESS UPPER 
COMPARTMENT ADDS 
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LARGE HOPPER 
MEANS YOU DON'T 
HAVE TO EMPTY IT 
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ia OTHER TOOLS 
o WEATHERSTRIPPING 
PANES SEALS HOPPER 
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WEATHER ` 
STRIPPING — ANGLED 
| E BAFFLES DIRECT 
DEBRIS INTO 
FRONT PANEL YARD WASTE BAG 
SECURED WITH 
SCREWS FOR 
EASY REMOVAL 
SHOP VACUUM 
FILTER STAYS 
CLEAN AND 
RUNS MORE 


EFFICIENTLY 







SLIDING GATE e == eee 
LETS DUST Kä A 
AND CHIPS 
FALL INTO BAG 


» ONLINE 
CO) EXTRAS 


To download a 
cutting diagram for 
the dust collector, 








YARD WASTE 






go to: BAG MAKES FOR 
Shopiotes com -o 
Materials & Hardware 
A Sides (2) 14 x 72 - 3⁄4 Ply. N Side Baffles (2) 34 x Aide - 1334 ` * (8) 14" Shelf Supports 
B Top/Bottom/Dividers (4) 133⁄4 x 23 - 3⁄4 Ply. O Front (1) 24 x 21% -3⁄4 Ply. e (2) Magnetic Catches w/Screws 
C Partition (1) 133⁄4 x 14 - 3⁄4 Ply. P Glass Stop (1) 34 x 2 -23 rgh. ` e (1) Dust Deputy Cyclone 
D Toe Kick (1) 31⁄4 x 22'⁄ - 3⁄4 Ply. Q Lower Door (1) 24 x 32⁄4 -3⁄4 Ply.  *(6) 14"-20 x 11⁄2" Carriage Bolts, Washers & Nuts 
E Back (1) 23% x 68% - "4 Ply. R Lock Rail (1) 3⁄4 x 1316 - 17% e (3) 43⁄4" Pulls w/Screws 
F Plate (1) 133/4x22'4 -% Ply. S Shelves (2) 10% x 13 - 3⁄4 Ply. e (1) 8" x 3⁄4" Hanger Strap 
G Side Strips (2) 2% x 13% - V4Ply. T Upper Doors (2) 11146 x 14% - 3⁄4 Ply.  * (2) #8 x 2" Rh Woodscrews 
H Back Strip (1) 13⁄4 x 1844 - 1⁄4 Ply. + (18) #8 x 112" Fh Woodscrews e (1) 2" Long Sweep PVC Elbow 
| Gate (1) 24x 15 - 1⁄4 Ply.  * (6) #6 x '4" Fh Woodscrews e (1) 2" Long Sweep Street PVC Elbow 
J Chute Front (1) 34 x3 -1774 (I) 27⁄4" x 574" - Ye" Glass e (2) 2"-1%" PVC Reducers 
K Chute Back (1) 34 x 4 - 173/4 el) 3⁄4" x 14" Weatherstripping e (2) 2" PVC 45° Elbows 
L Chute Sides (2) 34x3 -10⁄4  * (7) 1/2" x 1%" Butt Hinges w/Screws e (1) 10' x 2" Schedule 40 PVC Pipe 
M Rear Baffle (1) YAx 4/6 -22'⁄ e (2) Draw Latches w/Screws e (1) Yard Waste Bag 
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build a tall plywood 


Cabinet 


One of the nice things about this 
system is that everything is con- 
tained in a space-saving cabinet. 
The cabinet is divided into four 
compartments. Up top, you'll 
find the cyclone unit behind the 
right door. The left door covers 
a storage compartment for vac- 
uum accessories or other items. 

The middle compartment in 
the cabinet is the collection hop- 
per. The chips and other debris 
fall from the cyclone into this 
sealed chamber. 





B) 


TOP 
(1334" x 23") 










The lower compartment is 
sized to hold a commonly avail- 
able yard waste bag. You can 
empty the hopper into the bag 
without raising a cloud of dust. 

Figure 1 shows the general 
structure of the cabinet. You can 
see that it goes together with 
fairly simple dado and rabbet 
joints. What makes things a little 
out of the ordinary is that the 
sides and back are pretty long. 
So instead of taking the parts to 
the table saw like I usually do, I 
turned to portable power tools to 
handle most of the work. 

I used a circular saw to cut the 
sides and back to size. (The top, 
bottom, dividers, partition, and 


NOTE: HOLES 
ARE 3"-DIA. 





toe kick are all small enough to 
cut at the table saw.) 

A hand-held router and a 
straightedge guide make a good 
combination for cutting the dado 
joints. It's a good idea to measure 
the plywood to find a bit that 
matches the thickness. 

The rabbet along the back edge 
of the sides requires a different 
approach, as shown in Figure 
1c. Here, you can use a bearing- 
guided rabbeting bit to do thejob. 

A Few Details. I want to take 
a moment to look at a few details 
in some of the cabinet pieces. First 
off, the top, bottom, and dividers 
are all the same size. Except for 
the bottom, the other panels need 
some additional work. 

The top and upper divider 
have a centered dado to hold 
the partition, as in Figures 1 and 
la. You also need to drill some 
large holes. These accommodate 
the connections for the cyclone. 
I used a hole saw and a heavy- 
duty hand drill. 








NOTE: BACK 
IS 14" PLYWOOD. 
ALL OTHER 
PARTS ARE 34" 
PLYWOOD 








NOTE: DRILL 
SHELF PIN HOLES 
AFTER GLUING UP 

THE CASE 








TOE KICK 
(314" x 22%") 
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BACK STRIP 
FIGURE 134" x 1814") 
NOTE: CHUTE A) 
PARTS ARE MADE 
FROM 34"-THICK 
HARDWOOD 
SIDE STRIP 





NOTE: ASSEMBLE (2%8" x 13%") 
GATE AND CHUTE THEN 
ATTACH TO LOWER 


DIVIDER WITH SCREWS 


PLATE 
(1354" x 222") 





SEMEN 


LS Sea 




















"Se, 
ee 


NOTE: PLATE IS 
34" PLYWOOD. 

GATE AND STRIPS 
ARE 14" PLYWOOD 





























The lower divider has a large 
opening cut in it. This allows 
dust and chips to fall from the 
hopper compartment to the bag. 

Hassle-Free Assembly. Glu- 
ing up a large cabinet like this 
could cause some anxiety. But 
you can simplify things by add- 
ing glue to the joints and nailing 
the cabinet with an air nailer. This 
lets you get on with the construc- 
tion without wrangling a lot of 
clamps or waiting for glue to dry. 

This stage of the process is a 
good time to cut mortises for 
the hinges. If you turn to page 
32, you can see the jig I used to 
support a hand-held router and 
locate the mortises accurately. 

Dust Chute. It’s time to turn 
your attention to some interior 
work. This involves making the 
assembly that seals off the bot- 
tom of the hopper. The first part 
of the assembly is shown in Fig- 
ure 2. It consists of a sliding gate 
that’s sandwiched between the 
lower divider and a plate. Below 
that is a chute that fits inside the 
opening of the yard waste bag. 
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Q 
CHUTE BACK 
Lin x 1734") 


CHUTE FRONT 
(3" x 1734") 























The plate has a pair of open- 
ings for chips to fall through. The 
larger opening handles most of 
the material. I'll explain the rea- 
son for the other one in a bit. 


Glue a few strips of thin ply- 
wood around the top face of the 
plate. This creates a pocket for 
the gate once the plate is attached 
to the lower divider. 

The Gate. The gate is sized to 
fit inside the pocket and seal off 
the large opening in the lower 
divider. You can use the drawing 
at right to guide you while cut- 
ting it to shape. 

The two horns at the back of 
the gate are important features. 
They snowplow any dust that 
drifts into the gate pocket to 
the narrow slot that you cut in 
the plate. This system prevents 
dust from building up over time 
that could keep the gate from 
closing and creating a good seal. 

A Chute. The remaining part of 
the assembly is a framework that 
acts as a chute for dust and holds 




















the bag in position. There are two 
things to note here. The chute 
front has a groove cut in it that 
lines up with a mating rail in the 
door to pinch the bag and hold it 
in place (Figure 2c). 

The other detail is the back 
piece. It’s wider than the others 
to help you align the bag for easy 
installation. These are glued in 
place, and the whole assembly 
can be screwed to the bottom of 
the lower divider, as in Figure 2. 





TOP VIEW 


SH 









NOTE: CHUTE 
ASSEMBLY INSTALLED 
FLUSH WITH INSIDE 

FRONT/SIDES OF 
OPENING ON PLATE 


NOTE: BAFFLES 
AND GLASS STOP 
ARE 34"-THICK 


HARDWOOD. 
FRONT PANEL IS 
34" PLYWOOD 


FRONT PANEL 


(24" x 219") 


HO x 1/4" Fh 
WOODSCREW 


enclosing the 


Cabinet 


Just a bit of work is left on the 
hopper before you can close it in. 
After that, building a few doors 
wraps up the woodworking. 
Then you'll be ready for install- 
ing the cyclone and making the 
airflow connections. 

The hole in the lower divider 
allows most of the dust and chips 
inside the hopper to fall into the 
bag. To direct all the dust and 
chips toward the hole, I installed 





434" HANDLE 
W/SCREWS 


APPLY SELF-ADHESIVE 
WEATHERSTRIPPING TO 
CABINET BEFORE 
ATTACHING FRONT PANEL 


A MITER GLASS 
| STOP TO FIT 
OPENING AND 
SECURE WITH 
SCREWS 


GLASS STOP 
(ei x 34") 


























a set of angled baffles on three 
sides of the opening. 
The rear baffle is the first and 


simplest to make and install. 
It has a 45° bevel along each 
edge, as you can see in Figure 3. 
Clamping this piece would be a 
challenge, so I used brads to fix 
its position while the glue dried. 
The side baffle pieces start out 
the same as the rear piece, with 
a bevel cut along each edge. But 
in order for them to fit seamlessly 
against the rear piece, they need 
compound miters cut at the back 
ends. This takes into account the 








angle of the rear baffle and the 
angle of the side baffles. 

I used a table saw to make this 
cut. Figure 3b helps you set the 
miter gauge and blade angle. 
After cutting the miter, tilt the 
blade back to 90° and trim the 
baffle to final length. For the other 
side baffle, you need to set the 
miter gauge to the opposite angle 
and use the other miter gauge slot. 

Closing In. The front of the 
hopper is sealed with a plywood 
panel. A small glass window in 
the panel lets you see when to 
empty the hopper — once the 
dust gets halfway up the win- 
dow is a good time. The glass is 
set in a rabbet and held in place 
with L-shaped glass stop, as illus- 
trated in Figure 3c. 

In case I need to open up the 
hopper at some point to clear a 
clog, I didn’t glue the front panel 
in place. Instead it’s held with 
screws. To maintain a good seal, I 
wrapped the edge with adhesive- 
backed weatherstripping. 

Lower Door. The three doors 
on this project are all pretty 
straightforward “slab” doors. 
But there are still a few things 
about each one that deserve some 
attention. On the inside face of 
the lower door, there’s a rail with 
a tongue cut on one edge (Fig- 
ure 4b). As I mentioned earlier, 
this works with the groove in 
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the chute front to hold the bag. 
Attach the rail so that the tongue 
on the rail aligns with the groove 
in the chute front. 

The hinges on the door are 
mounted on the inside face. On 
the opposite edge, I used draw 
latches. This way the bag can’t 
force the door open as it fills up. 

Shelves. Before making the 
upper doors, you can cut a pair 
of shelves for the upper storage 
compartment (Figure 5). They 
rest on adjustable shelf supports. 

Upper Doors. The upper 
doors are just smaller versions of 
the lower door. Simple magnetic 
catches hold these doors closed. 

Painted Finish. I decided to 
paint the outside of the cabinet. 
(The inside has a clear finish.) 
The key thing is preparing the 
surfaces, especially the cut edges 
of the plywood. After sanding 
the whole project, I used drywall 
spackle to fill the edges and then 
sanded them smooth. 

A coat of primer is the next 
step. I like to sand the primer 
coat to make sure the surfaces 
are smooth. If you find a blem- 
ish, you can fill it and re-prime 
that section. This prep work sets 
the stage for applying the fin- 
ish coats of paint. Two coats of 
paint are all that’s necessary for a 
good-looking, durable finish. 


2" PVC 
(LONG SWEEP) 
TREET 
STREET ELBOW Bas 


2" TO 1.5" PVC 
REDUCER 


2" PVC 
(LONG SWEEP) 
EL 


D 
UPPER DOOR 
(11546" x 1434") 


























The Cyclone. The final step is 
to install the cyclone unit. Use the 
holes in the cyclone to drill mount- 
ing holes in the cabinet, as in Fig- 
ures 5 and 5b. For the tightest seal, 
apply a thin bead of kitchen and 
bath sealant to the bottom of the 
cyclone before attaching it. 

Figure 6 has the details for a 
basic setup to connect your shop 
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2 TO 1.5" PVC 
REDUCER 





L-SHAPED 

SHELF 
SUPPORTS ” 
0 


SHELF 
(34" x 1034" - 13") leen W/SCREWS 





USE CYCLONE 
TO LOCATE 
MOUNTING 

HOLES 


4-20 x 12" 


vacuum and tools to the collec- 


tor. To minimize air leaks, wrap 
the joint between the PVC reduc- 
ers and the cyclone with foil tape 
(lower right photo). 

The dust collector is now ready 
to go. It’s a great upgrade for any 
shop vacuum. And in no time, 
your shop will be cleaner. A 


NOTE: ANGLE 


#86 x Ya" Rh 
WOODSCREW 


2" PVC PIPE 
(2" LONG) 
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TO RUN 
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(3" LONG) 
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MAGNETIC CATCH [~ at 
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| NOTE: SHELVES 


AND DOORS ARE 
MADE FROM 34" 
PLYWOOD 


HANDLE 
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APPLY A BEAD OF 
KITCHEN/BATH 
SEALANT TO 
BASE OF 
CYCLONE BEFORE 

INSTALLING 5 


Y Cyclone. The 
design of the 
cyclone draws 
dust and chips out 
of the air flow so 
they dont fill the 
vacuum canister. 
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Follow these steps for perfect parts, tight-fitting 
joints, and flush, smooth surfaces on your projects. 


A hair, a bit, a smidgen — some- 
times that's all you need to 
remove from a workpiece. And 
it can often mean the difference 
between a part (or a joint) that's 
too tight and one that's right on. 


One obstacle standing in your 
way is trimming across end 
grain. These tough fibers are dif- 
ficult to cut smoothly without 
tearout. When faced with trim- 
ming tasks, I turn to a handful of 
reliable tools and techniques to 
get right-on-the-money results. 

Cut to Length. The simplest 
task is cutting a workpiece to 
length. More often than not, this 
is a multi-step process. That's 
because I’m not usually cutting 
a part to a specific measurement. 
Rather, I’m cutting a part to fit. 


taking light cuts at the miter 
saw mpanoak up on precise 
a project parts. 


Al 
e 


le 
E 


The approach I take is to mark 
the approximate length of the 
workpiece directly from the proj- 
ect. Then in a series of trim cuts, 
UU sneak up on a length that fits 
perfectly. Most often, I use one of 
two tools to get the job done. 

My first choice is the table saw. 
The photo above shows how it 
works. The miter gauge guides 
the workpiece past the blade. 
The real trick is setting up to trim 
a small amount with each cut. 
To do that, I make an adjustable 
stop block. It’s clamped to a miter 
gauge auxiliary fence and has a 
screw in the edge. To shorten a 
piece, I just back out the screw in 
small increments after each pass 
until I get the fit I’m looking for. 

The miter saw is another tool 
for cutting parts down to size. 
And actually, the adjustable stop 
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d AA j i Pa | 
A Fine-Tune Miters. Using a miter gauge and shims at the disc 
sander increases your control over the workpiece. lake light 


passes to avoid burning the face of the miter joint. 


d là Y 


block works just as well here as on 
the table saw. But there's another 
simple but effective technique I 
use. This is shown in the lower 
left photos on the facing page. 

You start by lowering the blade 
(without turning on the saw) and 
butting the workpiece against the 
saw plate. Hold the piece in posi- 
tion as you raise the blade back up. 

Now make a slow and steady 
cut. The amount you trim is 
equal to the amount that the teeth 
extend past the saw plate, as you 
can see in the inset photo. This 
method provides a built-in limit, 
so you can’t remove more than 
just a hair with each cut. 

Trimming the length of square 
parts is a walk in the park. There 
are a few other tasks where the 
degree of difficulty increases. 

Fine-Tune Miters. One of 
those tasks is trimming miters. 
In this case, your goal isn’t nec- 
essarily to shorten the length of 
a workpiece as it is to adjust the 
angle so that the piece fits well 
with the mating part. 

I use a disc sander to take off 
controlled amounts of material. 
Although you could hold the part 
freehand, I find a miter gauge 
gives me more consistent results. 
But rather than fussing to set the 
miter gauge to the exact angle, I 
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use shims to fine-tune the joint. 
In the example above, I set the 
miter gauge to 45°. By inserting 
a few playing cards, I can tweak 
the angle of the workpiece. 
Where you place the shims 
depends on where you need to 
remove material. To close up a 
joint with a gap at the heel, slip the 
shims between the miter gauge 
and workpiece on the side closest 
to the sander (upper left photo). 
Place the cards on the opposite 
end of the workpiece to close a 
joint with a gap at the point. 
Glued Joints. I prefer to trim 
individual parts before they’re 
glued into larger assemblies. But 
there are times when I delib- 
erately make parts a little lon- 
ger than necessary to ensure 
that joints come together fully. 
Through dovetails and box joints 
(like the ones shown in the upper 
right photo) are good examples. 
When it comes to make the sur- 
faces flush, it’s too easy to round 
over the joints with a sander. So 
instead, I use a small block plane. 
Since the parts are glued up, 
getting a clean cut is my main 
concern. There are a few things 
that can make that a certainty. 
First, set the plane for a fine cut. 
This reduces the amount of force 
you need to use and helps to 





A Flush Trim Joinery. Skew the block plane and 
plane toward the center from each side of the joint. 
You'll end up with a smooth, flush surface. 


control tearout. I also moisten the 
end grain with mineral spirits. 
This softens the wood and makes 
it easier to slice. Finally, move the 
plane so that the wood is sup- 
ported on the back side, as you 
can see in the photo. You'll know 
when to stop when you start to 
see long-grain shavings appear. 

Cutting across end grain can 
be tricky, but it doesn’t have to 
trip you up. I’m sure that one or 
more of these tips is sure to make 
it onto your list of techniques for 
tackling tough cuts. A 


tip to stop 
Tearout 





A Score the Edges. One sure-fire way to prevent 
tearout when trimming the end of a workpiece is to 
score all the edges with a marking knife. 
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Cutting several mortises for 
hinges, like those on the dust col- 
lector station (shown on page 24), 
involves several aspects. Each 
mortise should be sized accu- 
rately, cut cleanly, and located 
consistently on the project. 

While there are a number of 
ways to get the job done, the jig 
shown here does all these things 
without being too complicated. 
In a nutshell, a pair of bases sup- 
port the router and guide a short 
dado cleanout bit. The space 
between the bases defines the 
length of the mortise. 

Below the bases, a pair of fences 
sandwich the workpiece and back 
up the cut to prevent tearout. The 
short, inside fence registers against 
the cabinet top, bottom, and divid- 
ers to locate each mortise. The 
long fence goes on the outside and 
creates a clamping surface. 
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NOTE: JIG PARTS 
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34" MDF 
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STATION 
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T-Track Stop 


Creating the keys on the stops for 
the pocket hole workstation (page 
14) involves a couple of steps. The 
drawings below highlights the 
process while the right drawing 
shows the completed stop. 

You start with an extra-long 
blank cut to final width. In Fig- 
ure 1, you can see how to cut the 
key on one side of the blank at the 
table saw. Test the fit of the key in 





Tapped Wood 


Hardwoods like maple can be 
threaded with a screw tap. For 
added durability after tapping 
the threads, soak them with thin 
cyanoacrylate glue. Clean up the 
threads by repeating the tapping 
process after the glue dries. 


THREADS 


SOAK THREADS 
WITH THIN 
CYANOACRYLATE 
GLUE <í 
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14"-20 x 1"-DIA. 
< "NOS 


idi j KEY FITS INTO 
the sliding nei on the pocket AEE EA 
hole workstation’s T-track. PREVENT ROTATION 


Next, lay out the length of each 
key on the blank, accounting for 
the saw kerf. Drill a hole in each 
stop for the bolt used to fasten it 
to the T-track. Then you can cut 
the waste free at the band saw, as 
illustrated in Figure 2. After cut- 
ting the keys to length, chamfer 
each end, as shown at right. 


` TTRACK 


14" 
CHAMFER 


%"-20 x 1" 
HEX BOLT 


SLIDING 
INSERT 


SECOND: | \ 
BANDSAW | 
KEY TO 
LENGTH 


FIRST: DRILL 
A CENTERED 
546"-DIA. HOLE 


Shop-Made Handwheels 


Making the handwheels for the planer sled levelers 
(page 23) is simple. Starting with a hardwood blank, 
first drill a counterbore to fit the T-nut flange. Using the 
center of the counterbore as a guide, you can cut out 
the wheels with a hole saw. You'll need to enlarge the 
center hole to fit the barrel of the T-nut. (Use spurless 
T-nuts or file off the spurs because they can split the 
wood when pressed in.) Add the hardware shown in 
Figures 3 and 4, and then chuck it into the drill press. A 
little hand work with a file takes care of the rest. 





TO CUT THE 
WHEEL 


NOTE: EPOXY 
T-NUT INTO 
HOLE AFTER 
SCUFFING 
BARREL 


AND, SS 


/ ENLARGE 
HOLE TO FIT 
T-NUT BARREL 


TO CREATE 
CHAMFERS 





33 


A a ER “aa E 


re e E, 
Gi DE Ae 





r 
Ll 


A basic, stable workbench is a must for every shop. 


Building this bench wont break the bank, either. 


I remember walking into my 
erandfather’s garage as a child. 
There, along one wall, was a 
heavy-duty bench with 4x4 legs 
and a top made from “two-by” 
lumber. On any given day you 
could see everything from lawn 
mower repair to woodworking 
being done on that workbench. 
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The bench you see here is just 
like my grandfather’s. It’s strong 
enough for any task you can 
throw at it and will last for gen- 
erations. And just like the old 
bench from my childhood, it can 
really take a beating. 

But the best part is, you can 
build it in a weekend using 


readily available construction- 
grade lumber. And the wood- 
working couldn't be simpler. The 
base assembly involves a few lag 
screws. The top planks are held 
with washer-head screws. 

The woodworking is super 
easy. And in the end, you'll have 
a bench that lasts for decades. 
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STRONG TOP MADE 
FROM 2x&s 


Ce 
ete 





LAG SCREWS 
SECURE RAILS 
TO LEGS 


SHELF SLATS 
(1x6) REST 
ON CLEATS 





d 
A Rail System. Upgrade this basic bench with a rail 


system that incorporates bench dogs and clamping 
accessories. It was featured in ShopNotes No. 136. 


Materials 
& Hardware 
RAILS FIT INTO A Legs (6) 34x3/-32/ 
NOTCHES FOR A i 
E AE TON B Front/Back Rails (4) 1⁄2 x37 -93 
C Short Cross Rails (6) Y, x 31 - 19 
D Long Cross Rails (2) lAx34-23 
E Cleats (4) 34x l -4l 
„LEGS Mäe. F Shelf Slats (16) EDU 
S G Top Planks (4) (Los 74 - 96 


e (24) 16" x 5" Lag Screws 


( 
e (8) 46" x 3" Lag Screws 
; e (32) Vie" Washers 
See Ee e (40) #10 x 23/4" Washer-Head Woodscrews 
e (20) #8 x 13/4" Fh Woodscrews 
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NOTE: ALL PARTS 


MADE FROM 4x4 AND 
2x4 LUMBER 
LONG CROSS 
RAIL 


Dén x 3⁄2" - 23") 





1 


1% 


NOTE: DRILL ALL 
HOLES IN RAILS 
BEFORE ASSEMBLY 
















SHORT CROSS RAIL 
Dén x 3%" - 19") 





FRONT/BACK 
RAILS 


a. 

















1⁄4" ROUNDOVER 
ON BOTTOM 
OF LEGS 


building a strong 


Base 


The beauty of this workbench 
is its simplicity of construction. 
Notched legs form the joinery 
for the long front and back rails. 
Cross rails are joined with lag 
screws through the long rails. 
Sturdy Legs. I used 4x4 legs 
for the workbench. If you are 
having trouble finding 








A Construction 
Lumber. You'll find 
the lumber to build the 
workbench at home centers. 
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LEG 
Lin x 3/2" - 32⁄2") 


B) 
FRONT/BACK RAIL 
Dén x 3⁄2" - 93") 





MAKE LEGS 


construction-grade 4x4s in your 
area, you can use 2x4s glued 
together. The box at the bottom 
of the opposite page explains 
the modifications you'll need to 
make to some dimensions. 

Start by cutting the 4x4 legs to 
their final length, as illustrated 
in Figure 1. After laying out the 
location for the notches for the 
rails, I set up the table saw with 
a wide dado blade and attached 
an auxiliary fence to the miter 
gauge. Adjust the height of the 
dado blade to match the thick- 
ness of the 2x4 stock you'll be 
using for the rails. 

Once the notches are cut, I 
used a hand-held router to round 
over the edges of the notches to 
match the radius on the edges 
of the rails. You can also do this 
with a little sanding. This extra 
step creates a more finished look 
after the rails are attached. 

Front & Back Assemblies. 
Long 2x4 rails join the legs to cre- 
ate a front and back frame assem- 
bly. The only things you need 
to do are make sure they’re all 
identical length. You'll also need 
to drill holes for the lags screws 


NOTE: SEE BOTTOM 
OF OPPOSITE PAGE 
FOR USING 2x4s TO 




















SIDE VIEW 





used to attach the shorter cross 
rails later. Crosscutting long 2x4s 
at the table saw can be a chore. I 
find that a miter saw is a better 


choice when cutting long parts 
like this to length. 

The two top rails need to be 
drilled with five pairs of holes. 
These are used for securing cross 
rails that support the benchtop. 
The bottom rails are only drilled 
where they fasten at the legs, as 
shown in Figure 1. 

After the holes are drilled, you 
can glue the long rails into the 
notches in the legs. Just make sure 
to keep the assemblies square. 
The notches help by aligning the 
rails as you fasten them. 

Cross Rails. While the glue 
dries, you can cut the six short 
cross rails that fit between the 
legs (Figure 1). These short cross 
rails join the front and back 
assemblies. I set up a stop block 
on an auxiliary fence of the miter 
saw to ensure each of the cross 
rails were the same length. 

Time for Assembly. The short 
cross rails are joined to the front 
and back assemblies with 5"-long 
lag screws. I used the holes in the 
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front and back rails as a guide to 
drill through the legs. 

At this point, you may need 
some help in clamping and 
attaching the short cross rails. I 
started by temporarily clamping 
the short cross rails between the 
front and back assemblies, cen- 
tered on the legs. The top of the 
cross rails should be even with 
the top of the long rails. 

Use a drill bit to mark the ends 
of the cross rails through the 
holes in the legs. Then remove 
the clamps to drill %" pilot holes 
about 2" deep into the ends of the 
cross rails at the marked loca- 
tions (Figure 3a). 

Driving Lag Screws. To install 
all of the lag screws, you can use 
a ratcheting socket wrench. But I 
find that a socket adapter for an 
impact driver or drill makes the 
job go quicker. Just be careful not 
to overdrive the screws, strip- 
ping them from the cross rails. 

Additional Support. With the 
shorter cross rails tying the front 
and back assemblies together, 
you can measure and cut a pair 
of longer cross rails. These help 
support the benchtop. They fit 
between the front and back rails. 

As before, you'll slip the cross 
rails into place, centering them 
over the predrilled holes in the 


DRILL 
THROUGH 
LEGS 












LONG 
RAIL 





NOTE: 
CENTER SHORT 
CROSS RAILS ON 
WIDTH OF LEGS 





MARK THEN DRILL 14" 
PILOT HOLES IN 






SC 8 


ee AN 
SOS 
E 
ES 


LAG SCREWS 
W/WASHERS 


front and back rails. Mark the 
pilot hole locations in the end of 
the cross rails. Remove them to 
drill the pilot holes and then fas- 


ten them in place. 


Option: 2x4 Leas ; 


If you can’t find construction- 
grade 4x4s in your area to make 
the legs for the workbench, 
there’s a good alternative. You 
can form them from a pair of 
2x4s, as illustrated in the draw- 
ings at right. 

The overall dimensions for the 
legs will be a 4" thinner, which 
affects the overall depth of the 
base. The glue joint is oriented 
toward the ends of the bench. 

With this change, the shelf slats 
will be 1" shorter. You won't need 
to make any changes to the top 
dimensions, but the overhang of 
the top will increase by Lë" at the 
front and back. 
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LEG GLUED UP | 17 
FROM THREE 
2x45 TO FORM 
NOTCHES 











NOTE: SHELF 
SLATS WILL NEED 
TO BE 1" SHORTER 
WHEN USING 2x4 LEGS. 
ALL OTHER DIMENSIONS 


2x4 LEG 
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finishing with a 


Shelf & Top 


The overall skeleton of the work- 
bench is complete. You'll build a 
shelf below to add much-needed 
storage space. Finally, the heavy- 
duty top caps off the workbench. 
Floating Shelf. The shelf is 
made up of 1x6 boards. The slats 
simply “float” on cleats without 
using fasteners. So the first order 
of business is installing cleats on 
the inside of the lower front and 
back rails. Figure 4a shows how 
they're offset from the top of 
the rail. This allows the shelf to 
be flush with the top of the rails 
after all of the slats are installed. 
The cleats are 1" wide and cut 
from 34" stock. The 1" face sup- 
ports the shelf. After cutting the 
cleats to length to fit between the 


4 ee 





legs, I used a countersink bit to 
drill the shank holes and counter- 
sinks for #8 woodscrews. A com- 
bination square set to 3⁄4" helps 
to locate the cleats from the top 
edge of the rails as you're driving 
the screws to fasten the cleats. 
Shelf Slats. You'll notice in 
Figure 4 that there are 16 shelf 
slats. Here again, a stop block 


E) 
CLEAT 


(%" x 1" = 41") 


NOTE: SHELF SLATS 
REST ON CLEATS 








attached to the fence of your 
miter saw makes cutting them 
to the same length a snap. But 
before you can place the slats on 
the cleats, there are a couple of 
things I need to point out. 

The slats that fit next to the legs 
need to be notched to fit around 
the legs. I started by cutting and 
fitting the two slats at the center 


#8 x 194" Fh 
WOODSCREW 


NOTE: SLATS 
NEXT TO LEGS ARE 
NOTCHED FOR A 
CUSTOM FIT 





i 
A 


` 
/ 


TOP VIEW (witHout Top) 
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¡FIGURE 


TOP PLANK 
Oe" x 714" d 96") 


IN 


#10 x 234" 
WASHER-HEAD 
WOODSCREW 


EASE EDGES 
AFTER 
ASSEMBLY 


Y2"-DIA. x Ye"-DEEP. 
COUNTERBORE 


\ 
Y 


PRD 
| \TOP PLANK \ ` 





SHORT AND 
LONG CROSS 
RAILS 


of the bench and worked out- 
ward toward each end. This 
means that the last two slats you 
add at each end will likely need 
to be ripped to width to fit the 
remaining space. As I mentioned 
before, they’re also notched to fit 
around the legs. 

When laying the slats in place, 
I made sure to leave a little room 
(about 146") between them to 
allow for seasonal expansion and 
contraction. If you find over time 
that the slats are fitting too tight, 
all you need to do is trim the end 
slats for a looser fit. 

Adding the Top. All that’s 
left to do now is add the bench- 
top. It’s made up of four 2x8s. If 
you take a look at the top view 
at right, you'll see how to lay out 
the screw locations. I staggered 
the screws to help prevent split- 
ting the rails and to avoid the lag 
screws that secure each cross rail. 
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NOTE: TOP PLANK 


AVOID HITTING LAG 
SCREWS IN BASE 


/ e Es £ : ` 
TOP PLANK / 
He SS A A 


You can see the type of screw I 
used in the photo at the top of the 
opposite page. The large washer 
head provides additional bear- 
ing surface to help prevent the 
planks from warping. 

To accommodate the washer 
head and allow the fastener to sit 
below the surface of the bench- 
top, I counterbored all of the 
screws, as illustrated in Figure 
5a. The screw hole is oversized to 
allow for movement. 

Final Details. After all of the 
top planks are in place, ease the 
edges at the cut ends. I did this 
with a sanding block to form a 
slight radius on the ends of the 
boards. Using a random-orbiting 
sander, go over the whole bench 
with 150-grit sandpaper before 
applying a finish. 

Simple Finish. To finish the 
bench, I wiped on a couple coats 
of an oil/polyurethane blend. 


SCREWS ARE OFFSET TO 
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This durable finish helps protect 
the bench from dirt and grime. 
Plus it’s an easy finish to refresh 
periodically as the benchtop 
wears over time. 

With the finishing done, it’s 
time to position the workbench 
in your shop and put it to good 
use on your next project. 
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Whether its In the shop, the garage, or at the jobsite, 
a shop vacuum Is one tool you cant afford to be without. 


Few woodworkers would iden- 
tify a shop vacuum as their favor- 
ite power tool. But ask me to give 
up mine and you'd get a fight. 
Several important features set 
shopvacuumsapartfromordinary 
household vacuums. For a start, 







General Duty 

Shop Vacuums. 
These are powerful, 
portable, and have 
large capacity tanks. 
A wide assortment 
of features and 
attachments make 
them very versatile. 
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shop vacuums are more powerful 
and have a much larger capacity 
to hold debris. Their larger hoses 
allow them to suck up big chips 
and piles of shavings. And most 
can handle both wet and dry 
pickups. Despite these “brutish” 


HEPA. 
High-efficiency 
vacuums are 
stable, compact, 
quiet, and trap 
the finest dust. 


features, some can be extremely 
effective at removing the finest, 
and most hazardous dust. Plus, 
a variety of attachments and 
aftermarket add-ons make them 
extremely versatile and able to 
tackle most cleaning tasks. 
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Cordless Mini-Vac. These work ` 


for quick cleanup of small - 
- messes. This model shares ` 
the battery with other 
tools:of the brand. 








eae 


The two most common types of 
shop vacuums available are gen- 
eral purpose and high efficiency, 
also called dust extractors. 
General Purpose. A gen- 
eral purpose shop vacuum can 
be used for a wide variety of 
cleanup chores. They are reason- 
ably priced, and they hold up 
well under constant daily use 
(photo lower left, facing page). 
Shop vacuums don't require 

much maintenance. Usually 
just emptying the tank and 
cleaning the filter will keep 

them running well. Many are 

capable of picking up liquids 

after first removing contents 

and the paper filter. Some shop 
vacuums have a built-in pump 
that attaches to a garden hose, 
so you don't have to dump a 
tank full of dirty water. 


<— = 















High Efficiency. Dust extrac- 
tor shop vacuums represent a big 
step up in features, the size of the 
dust particles they can trap, and 
cost. (photo lower right, facing 
page). They usually have High 
Efficiency Particulate Air (HEPA) 
filters which make them the best 
choice for attaching to fine dust 
producers like sanders. (See the 
box below on HEPA filtration.) 

High-efficiency vacuums also 
feature built-in auto switches. 
You can plug a tool into the vac- 
uum and turn it on and off with 
the tool. They also have power 
adjustments that help keep 
attached tools and nozzles from 
sticking to surfaces. And they 
are quieter than general purpose 
shop vacuums. All these features 
come at a higher price, however. 
Expect to pay $400 to over $700 
for a high-efficiency vacuum. 


the importance of 


HEPA Filte 


I always thought I was keeping 
my shop pretty clean because 
I didn’t see much dust collect 
on my benches and tools. But I 
found out it’s not the dust you 
see that’s the problem. 

Forty microns is the smallest 
particle visible to the unaided 
human eye. But particles between 
9 and .3 microns pose the greatest 
hazard to your health. These are 
the particles that can get past the 
body’s respiratory filters and lodge 
deep in the lungs where they can 
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cause scarring of the lung tissue. 
And HEPA filters remove 99.97% of 
particles to .3 microns in size. 

Almost every power tool that 
creates sawdust creates “HEPA 
size” particles. Power sanding is 
the biggest culprit, so I hook up a 
HEPA vacuum to my sander and I 
wear a dust mask which provides 
an extra level of protection. 


» Relative Particle Sizes. This 


diagram illustrates the relative sizes of 
particles as compared to a human hair. 
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Special Purpose. There are 
also vacuums made for spe- 
cial uses. If you need the floor 
space, you can purchase a wall- 
mounted vacuum (photo above). 
They come with extra-long hoses 
for extended reach. 

Cordless mini-vacs are another 
type of vacuum that I use in my 
shop (photo above left). Being 
cordless, they’re convenient, but 
they don’t have the power or 
capacity of a corded vacuum. 


A Wall Vacuum. 
lf you dont need 
portability or 
dont want to give 
up floor space, 

a wall-mounted 
vacuum, with an 
extended reach 


HUMAN HAIR 

100 MICRONS 
.0039 INCH 
1 MM 











O 
D MICRON 
.00000354 INCH 
.OOO9 MM 











40 MICRONS 
.0016 INCH 
.04 MM e 
.3 MICRON 
.0000020 INCH 
.0005 MM 
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hose, is an option. 


USEFUL FEATURES 


While all vacuums pick up 
debris, some come with features 
that drastically improve their 
performance and utility. 

Bags. Vacuums that use dis- 
posable paper bags deposit 
the debris in the bag instead of 
directly into the tank. The bags 
provide an extra level of filtration 
and keep the main filter clean 
longer. In addition, they contain 
the dust when you empty the 
vacuum tank. If you opt to use 
bags, choose a vacuum with a big 
tank opening, so you can easily 
remove a full bag. Bags run $4-$7 
each and aren't reusable. 

Attachment Storage. Some 
vacuums have better hose and 
attachment storage systems 
than others (photo at right). 1 
like to keep the attachments for 


D 


» Dust Separator. 
This device 
_ removes large 
particles before 
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my vacuum well organized and 
close at hand, so I can easily 
swap them out as the cleaning 
task dictates. 

Switches, Cords, & Hoses. 
A sturdy switch in an accessible 
spot will save you the annoyance 
of an awkward reach every time 
you turn the vacuum on and off. 
I like a switch on top of the motor 
housing where it’s easy to reach. 

A good system of managing 
the cord and hose is another fea- 
ture I look for. This keeps them 
from tangling and out of the way 
while the vacuum is stored. 

Stability. Because shop vacu- 
ums have the motor on top of the 
tank, they tend to be top-heavy 
when empty. A large footprint 
and a hose that attaches to the 
tank make the vacuum more sta- 
ble. So do large wheels that roll 
more easily over small obstacles 
like cords or debris. 


AFTERMARKET ACCESSORIES 


If you can only afford a basic 
shop vacuum, you can still cus- 
tomize it to suit your needs and 
requirements with a few accesso- 
ries (See Sources on page 51). 
HEPA Filters. You don’t have 
to buy a high-efficiency vacuum 
to get HEPA filtration. As the box 
on page 41 illustrates, HEPA filters 
like the one below are worth the 
upgrade from paper, foam, or 


FIRST: DEBRIS 
ENTERS THE VORTEX 


PARTICLES 
AND FINE 
DUST EXIT 

TO VACUUM 


SECOND: 
LARGE 
PARTICLES 
SWIRL 
AROUND 
AND 
SEPARATE 
FROM THE 
AIRSTREAM 
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A Onboard Storage. A well 
designed storage system will 
keep tools organized and close. 


cloth filters. They cost more but 
last longer than paper, and some 
are washable. If you use these fil- 
ters, be sure there’s a good seal to 
the motor inlet to ensure they're 
effective and not leaking dust. 
Dust Separators. One draw- 
back of HEPA filters is that they 
clog sooner than paper. But by 
adding a dust separator (at left) 
you can extend the cleaning 
interval considerably. The dust 
separator is placed between the 
collection hose and the vacuum. 
It works by lowering the veloc- 
ity of the air flow, which causes 
larger particles to drop out into a 
separate container. They are sur- 
prisingly effective, and there are 
several designs on the market. 
Hoses. The hoses that come 
with general duty shop vacuums 
tend to be stiff, short, and easily 
crushed. Several manufacturers 








A ClearStream. Aftermarket 
HEPA filters trap 99.97% of 
fine dust particles. 
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offer upgraded hoses that are 
longer, sturdier, and more flex- 
ible. I make up my own hose 
using parts available from spe- 
cialty woodworking sources. I 
also use clear hose, so I’m able to 
easily locate any clogs as seen in 
the top photo at far right. 

Electrical Controls. The auto 
switches on high-efficiency vacu- 
ums are also available as an after- 
market accessory. You can read 
more on them in the box below. 

An inexpensive speed control 
can be used if your vacuum is 
so powerful that you have diffi- 
culty with your sander or pick- 
up attachment sticking to the 
surfaces you're cleaning. You can 
also purchase fittings that adjust 
the airflow with a sliding gate. 

Dust Disposal. Apart from 
disposable paper bags, I use 
another method to contain the 
dust from the vacuum tank. I just 
place an ordinary trash bag in the 
tank and drape the opening over 
the side. But until it fills, the trash 
bag can get sucked up around 
the filter. Bag Sack is a device that 
you place inside the trash bag to 
keep it open. Once the bag is full, 
I simply pull out the Bag Sack, tie 
up the bag, and dispose of it. 








> Muffler. 
Shop vacuums 
are noisy, but an 
aftermarket muffler helos 
to reduce some of the 
noise from the exhaust. 


Filter Cleaning. Banging a 
reusable filter against the side 
of the trash can sends clouds of 
the very same dust you're trying 
to contain right back into the air. 
You could simply throw the filter 
away or use a second shop vac- 
uum to clean it off. 

Another option is the Tornado 
Vac. It cleans the dirty filter by 
spinning it inside a bucket. You 
just put your round, canister- 
style filter in the Tornado Vac, 
chuck the shaft in a drill, and give 
it a quick spin. The dust cake dis- 
lodges into the bucket to be dis- 
posed of in the trash later. 

Noise Supression. General 
purpose shop vacuums are any- 
thing but quiet. Aftermarket muf- 
flers are available to suppress 


add convenience with an 


Auto Switch 


Whenever I attached my sander 
to the shop vacuum, I had to 
leave the vacuum running or 
reach over and turn it off and on. 

Now I use an auto switch. 
These have one outlet for the tool 












Tool 
outlet 


Vacuum 


receptacles 
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and one or more for the vacuum 
and another accessory. They’re 
designed to turn the vacuum on 
and off when the tool is switched 
on and off. There is usually a 
programmed delay when the 
tool is switched off to clear 
the vacuum hose of all 
dust and debris. 

Since they rely on a 
current detection circuit to 
activate the vacuum, some low 
power tools may not work with 


and accessory them. In addition, you have to 


be careful not to exceed 
the switch rating when 
both the tool and the 
vacuum are plugged in. 





some of the noise. Your vacuum 


needs to have an exhaust port to 
attach them (photos above). 

Blowers. I like to move the 
hose to the exhaust port of my 
shop vacuum to blow dust from 
crevices and motors. Not all vac- 
uums have this capability, but it’s 
a feature I look for. 

Shop-Made Accessories. You 
can make a number of accesso- 
ries to suit your shop vacuum 
that will make it more effective 
and easier to use. Check out the 
dust collector station on page 24 
for one example. 

Already an indispensable tool 
in the shop, the right selection of 
features or accessories allow you 
to own a shop vacuum that suits 
your personal requirements. A 









Clog is visible 


here e | 


A Hose Upgrade. 
Any of these 
upgraded hoses 
will make your 
shop vacuum 
easier to use. 


¡-Socket Autoswitch. i 
The vacuum is powered ] 
up when the tool is 
switched on. 
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o o Os CUSTOM CLAMP RACKS 
CAN BE GROUPED 


TOGETHER OR LOCATED MOBILE CLAMP 
CLOSE TO WHERE CART LETS YOU 
THEY'RE NEEDED EASILY BRING 

CLAMPS RIGHT 
WHERE YOU 
NEED THEM 
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STORING 
CLAMPS 
ON YOUR 





HH practical shop 


~ Clamp Storage 


Take a look at a few of the ways you can organize 
and store the clamps you have in your shop. 


SS | Following the old workshop ` witha few editors around here to Where You Need Them. On 
proverb, “You can never have too learn their strategies for storing the surface, keeping all your 


many clamps” means you're pre- and organizing clamps. clamps in one place makes sense. 
pared for any type of assembly The drawing above serves asa However, just because they're 
challenge. But you're also faced gallery of their ideas. The advan- all clamps doesn't mean you use 
with storing all those clamps. tage here is you can pick and them the same way. 

No matter how many clamps choose a solution or two that can For example, associate editor 


you have, the right kind of stor- work in your shop. While each Dennis Perkins has a dedicated 
age system can help keep proj- situation is unique, I want to assembly area between his work- 
ect assembly less hectic. I talked touch on a few common themes. bench and workshop machines. 
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So on the closest wall (upper left 
side of drawing), you'll find his 
bar clamps within easy reach. 

On the opposite side of his 
bench, he built racks for his small 
clamps. These are used more 
often while working at the bench. 

Tuck Them Away. There’s a 
good chance you have clamps 
that you don’t use very often. But 
when you need them, they can 
be real problem-solvers. Specialty 
clamps like band clamps or long 
bar clamps are just two examples. 
For these clamps, it’s better to stow 
them out of the way of typical 
shop activities. But you still want 
to get to them when you need to. 

One good place for long pipe 
clamps is on the back side of a 
workbench. A nice side benefit is 
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that the added weight provides 
additional ballast to make the 
bench more stable. 

Look overhead for out-of-the- 
way storage. You can tuck long 
clamps between ceiling joists. In 
the drawing you can see a couple 
of simple racks for holding small 
clamps that hang from the joists. 

All Together Now. Earlier I 
talked about organizing clamps 
based on use. But depending on 
the number of clamps you have 
and the layout of your shop, 
keeping all your clamps together 
can be just the ticket. 

The compact clamp cart you 
see in the middle of the draw- 
ing gives editor Bryan Nelson 


ATTACH SMALL CLAMPS 
TO PLYWOOD RACKS 
AND HANG THEM 
FROM CELING JOISTS 







SWING-OUT CLAMP RACK 
SAVES WALL SPACE 
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the flexibilty to roll the clamps 
right where he needs them. In 
the meantime, the cart can sit in 
a corner out of the way. 

Rather than take time to build 
a custom storage for his clamps, 
senior editor Randy Maxey picked 
up shelf standards and brackets 
at a home center. The adjustable 
brackets can be used to hold just 
about any kind of clamp without 
taking up a lot of space. 

Organizing clamps is about 
more than keeping your shop 
tidy. The right kind of storage can 
make working in your shop eas- 
ier and more enjoyable, too. 
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A Finished. 
The completed 
miter joint is 
strong and 
attractive. 
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Create this strong, attractive joint with a few simple 
setup tips and step-by-step techniques. 


Creating trays or picture frames 
with angled sides can, at first, be 
a head-scratcher. How do you cut 
those compound angles so every- 
thing fits together? It all boils 
down to the table saw setup. 
Three Angles. Cutting a com- 
pound miter joint requires the 
blade and the miter gauge to be 
set to specific angles. But before 
you can do that, you need to 
know the angle you want for the 


AUXILIARY 
FENCE 


Q 
Ge 
WORKPIECE A. EE 


46 


sides of the finished project. With 
this information, you can use an 
online calculator to determine 
these two angle settings (refer to 
Sources, page 51). 

Using the calculated angles, 
it’s easy to make a setup gauge 
for your table saw. The box on 
the opposite page goes into detail 
on how to do this. 

The Process. Before setting 
the blade and miter gauge angle, 


CARRIER BOARD 
Ga Ply.) 


WORKPIECE 
TO CUT SLOT | 
OPPOSITE END 


VG" DOWEL 
SUPPORTS 
WORKPIECE 


you'll want to rip your proj- 
ect pieces to rough width and 
length. Sometimes it helps to 
label the parts to keep the orien- 
tation straight as you go along. 

Stack the parts nearby, and 
then use the setup gauge to set 
the miter gauge and blade angle. 
You'll keep these settings to cut 
all of the miter joints. 

Angled Cuts. Install an auxil- 
iary fence on the miter gauge to 
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RIP FENCE ~~ 


NOTE: BLADE ANGLE a, 
MATCHES TAPER OF SIDES 


get ready to make the first miter 
cut on all four pieces. Figure 1 
shows how easy it is. This cut is 
made with the miter gauge to the 
right of the blade. Save a cutoff to 
use as a stop block when making 
the second cut. 

The main photo shows how 
the miter gauge is moved to the 
left of the blade for the second 
cut. You'll flip the workpiece over 
so the opposite edge is against 
the miter fence. The stop block 
ensures that the workpieces on 
the opposite sides of the project 
are identical in length. 

Splines. Miter joints are noto- 
riously weak without some 
reinforcement. I use cross-grain 
splines to strengthen the joinery. 
In Figure 2, you see a simple jig 
that makes it easy to cut the slots 
for the splines. The blade tilt 


Table saw 


remains unchanged from when 
you cut the miter joints. 

Clamping Blocks. Before 
moving on, now is a good time to 
rip some clamping blocks while 
the blade angle is set. These 
will come in handy later as you 
assemble the project, as illus- 
trated in the right margin. 

Final Touches. If you're build- 
ing a tray, you'll need to cut a 
groove for the bottom. For a pic- 
ture frame, a rabbet is necessary 
to hold the photo and backing. 
The basic process is the same. 

Reset the Blade. Remember 
the angle of taper for the sides 
of the project? This is the angle 
you'll need to tilt the blade to 
cut a groove or rabbet. In my 
case, the sides are tapered 15°, 
so I tilted the blade to 15°. You 
can see what I mean in Figure 3. 


setup Gauge 


Cutting compound miters at the table saw 
is easy with a setup gauge. I used a piece of 
hardboard with the miter gauge angle cut at 
one end and the blade angle at the opposite 
end, as shown at right. (The settings I used 
are in the chart on the upper right). 

After determining the angle settings, use 
a protractor to set your bevel gauge. You'll 
use the bevel gauge to set the miter gauge 
angle to make each of the two cuts on the 
hardboard. Labeling the gauge as shown 
helps with setup. Keep the setup gauge 
handy for resetting the angles as needed. 
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To use the gauge, see the drawings below. 
I find it easier to set the angle of the miter 
gauge before tilting the blade. 


NOTE: BLADE ANGLE 
MATCHES TAPER OF SIDES 





For these cuts, the inside face of 
the workpiece is face down. 

Beveled Edges. If you’re mak- 
ing a tray, it’s nice to have the top 
and bottom edges of the tray flat, 
or horizontal. To do this, bevel 
the edges before assembly, as 
shown in Figure 4. An auxiliary 
rip fence helps keep the tip of 
the beveled edge from slipping 
under the rip fence. 

Assembly. Before assembly, 
resaw some stock to make the 
splines for the joints. Aim for a 
snug fit and make sure the grain 
runs perpendicular to the joint 
line. The clamping blocks help to 
clamp across the joints, as in the 
drawing in the right margin. 

Trim the splines flush and 
sand everything smooth. Then 
you can apply your favorite fin- 
ish to highlight your work. A 











A Details. 
Ripping the 
beveled edges 
and cutting a 
groove are done 
at the same 
blade angle. 


CLAMPS PULL 
CORNERS 
TOGETHER 


A Clamping 
Blocks. Use 
double-sided 
tape to attach the 
clamping blocks 
for glueup. 


DESIRED ANGLE 












As woodworkers, it’s been drilled 
into our heads that we should 
always wear safety glasses to 
protect our eyes. But if you’ve 

used a grinder or lathe 


Infinity. This 
faceshield from 
Infinity Tools is 
worn like a pair 
of eyeglasses. 
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For added protection 
against flying debris, 


for very long, you've no doubt 
experienced particles and chips 
hitting you in the face and neck. 
And when using the table saw or 
router, there's always the risk of 
a carbide tooth breaking or wood 
chips flying toward the face. 

This is where faceshields come 
in. They take over where safety 
glasses leave off, protecting your 
face and neck as well as your eyes. 

I ordered a few faceshields to 
try out. These include a full-face 
shield from Infinity (left photo) 
and 3M Tekk (main photo). I also 
looked at the Turner’s Select from 
Craft Supplies, Professional face 
shield from Lee Valley, and the 
Trend Airshield Pro. These three 
are shown on the opposite page. 


a faceshield isa 
must-have safety 


accessory. 





Safety Standards. The first 
thing to know about faceshields 
is that there are standards that 


govern their use. For opti- 
mum protection, make sure the 
faceshield complies with the 
Z87.1-2010 ANSI standard. This 
means the product has been 
tested for impact resistance and 
other safety properties. You'll 
find a “Z87” label on the product. 

Comfort. When it comes to 
buying a faceshield, comfort 
should be the next consideration. 
Some faceshields are worn like 
a pair of glasses, like the Infin- 
ity model shown at left. For 
short, intermittent use, this type 
is lightweight and comfortable, 
even over glasses. 
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A Turner’s Select. This model of faceshield A Professional Face Shield. Lee Valley's 
offering provides a comfortable headband 
and shield adjustments for a good fit. 


from Craft Supplies offers a metal-reinforced 
shield with an adjustable headband. 


Most faceshields, however, 
are attached to headgear. The 
shield is attached to a housing 
that allows you to flip the shield 
up out of the way when it’s not 
needed (upper photos). 

Look for headgear that is com- 
fortable to wear for extended 
periods. I prefer headbands that 
are padded. The Lee Valley model 
has cloth padding on the front 
and back bands. The Turner’s 
Select model is padded only at the 
front. The 3M Tekk model has a 
thin foam pad on the front band. 
I found the lack of a pad on the 
back to be a bit uncomfortable. 

Adjustable. In addition to 
comfort, the headband should be 
easy to adjust for different head 
sizes. The models shown above 








A Powered Protection. A quiet fan draws 
filtered air through the face shield to provide 
the ultimate protection from wood dust. 
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include a knob on the back of the 
headgear that ratchets to adjust 
the tightness of the strap. The 
adjustment is quick and easy. 
The 3M Tekk adjusts with a 
series of holes in the strap. It’s 
simple but not as convenient. 
Replaceable Shields. All of 
the models I looked at (except the 
Infinity) have replaceable shields. 
When the old shield becomes 
scratched or cloudy with use, a 
new one easily snaps into place. 
Glasses Required? When I 
received the faceshields, I was 
surprised to find the instructions 
state that they are to be used 
with safety glasses or goggles. 
This seemed redundant to me, 
so I contacted Cristine Fargo at 
the International Safety Equipment 


trend 





Association, the sponsoring orga- 
nization for the Z87 standard. 

She explained that the stan- 
dards were developed as occupa- 
tional and industrial guidelines. 
The selection of appropriate eye 
and face protection should be 
based on an evaluation of haz- 
ards such as impact, splash, dust, 
and fine particles. 

For significant impact hazards, 
safety glasses should also be 
used. In my shop, I’m also going 
to wear safety glasses. 

Your Choice. All of the shields 
shown here range in cost from 
about $20 to $50. Sources on page 
51 lists where you can buy them. 
(But for the optimum in pro- 
tection from dust and impacts, 
check out the box below.) 


Airshield Pro 


Standard faceshields are a great sec- 
ond defense against impacts. But 
they don’t provide any protection 
from airborne dust. And if you suf- 
fer from allergies to wood dust, this 
is a serious concern. 

The Airshield Pro powered 
faceshield from Trend provides a 
healthy solution for keeping you 
from breathing harmful dust while 
protecting your face and neck from 
flying debris. It also offers hearing 


protection in the form of optional, 
clip-on ear muffs. 

The system looks awkward to 
wear, but it’s not as heavy as it 
looks and is well-balanced. A small 
fan and battery pack in the helmet 
portion draw air through a pair of 
filter bags. A shroud fits around the 
face to keep out unfiltered air. It’s 
designed to be worn with the fan 
running at all times. At around $400, 
it’s an investment in your health. 
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You specify 1⁄4” hardboard in a 
lot of your projects. All I can 
find is 346” thickness. Is there 
some other material I can use? 


Bill Smith 
Norton, Ohio 


I like to use 1⁄4" tempered hard- 
board. The type I use is smooth 
on both faces. It’s economical, 
but more importantly, flat and 
strong enough for a lot of appli- 
cations like templates for routing, 
jigs, and project parts. 

Finding It. As it turns out, in 
some parts of the country, 1⁄4" 
hardboard is not as easy to find 
as it once was. I checked with 
several local “big box” stores and 
home centers in my area. 

A few retailers sell %6" hard- 
board but label it as 1⁄4". This 
conflicts with standards estab- 
lished by the American Hardboard 
Association. According to them, 


Substitutes. In most cases, 
these products can be used 
instead of Lo" hardboard. 
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hardboard is sold and should 
be labeled by its manufactured 
thickness of 346" or 14". 

On most projects, you could 
substitute %6" hardboard. For 
drawer bottoms on small draw- 
ers or for cabinet backs, *46" hard- 
board would work just fine. But 
for the bottoms of larger drawers 
and shop jigs, I prefer the stiff- 
ness of 4" hardboard. 

Other Options. While some 
of the home centers 1 shopped 
didn’t carry 1⁄4" hardboard, they 
did carry some other sheet goods 
that you could substitute. One 
of the products I found was 1⁄4" 
MDF. This would be fine to use as 
a replacement for hardboard. It’s 
a consistent thickness and flat. 

Melamine. Another great 
product to use is melamine 
board. I like it because the 
melamine provides a finished 
surface. It’s perfect for cabinet 
backs and drawer bottoms. And 
the non-stick surface makes it 
ideal for shop jigs. You'll find it 
in %6" and 1⁄4" thicknesses. 


Baltic Birch Plywood. While 
more expensive than hardboard, 
in most cases you can substitute 
LA Baltic birch plywood for hard- 
board. It’s flat, strong, and stable 
for use in most any project. 

Project Dimensions. There’s 
one thing to point out if you sub- 
stitute a 46"-thick product where 
Ya" is called for. You'll need to 
take this change of thickness into 
account and modify any perti- 
nent dimensions on your project 
parts. For example, the grooves 
for drawer bottoms would need 
to be adjusted, as well as rabbets 
for cabinet backs. 

The Bottom Line. When it 
comes down to it, finding 1⁄4" 
hardboard may take a little leg- 
work. You might need to make 
a few phone calls to retailers 
and lumber distributors in your 
neighborhood. When you find 
the right material, do what I do 
— buy a few extra sheets to have 
on hand. You’d be surprised how 
often you'll find a use for it on 
many of your shop projects. A 
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Most of the materials and sup- 
plies you'll need to build the 
projects are available at hard- 
ware stores or home centers. For 
specific products or hard-to-find 
items, take a look at the sources 
listed here. You'll find each part 
number listed by the company 
name. See the right margin for 
contact information. 
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BUYING PLYWOOD (p.12) 
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Sources 


e Lee Valley 


1”-dia. Knobs ........ 00M56.20 
1%”-dia. Rose Knobs . . 00M40.01 
34” Caps Screws...... 00M40.11 
WAY (CHD SEAS, ooo 00M40.13 
1%” Cont. Hinge..... 00N01.31 
e Kreg Tool 
EEN K5 
Mini hak ee eee KMS7507 


PLANER SLED (p.20) 
e McMaster-Carr 
Thumb Screws ...... 94320A746 
DUST COLLECTOR (p.24) 
e Woodcraft 
DDP Vier mentee 149952 


SHOP VACUUMS (p.40) 


e Home Depot 
CURTISS AUT LEE oo a no ye 09093 
Vacuna ICE eee VT2525 
Univ. Wet/Dry Hose ....VT2570 


e Rockler 
Dust Right Separator..... 45556 


e Eagle America 
Tornado Vac .......... 489-8250 


e Penn State Industries 
E BAGSAC 





e Woodcraft 
2.5” Clear Dust Hose... . 127761 
GEES 153516 
1-Socket Autoswitch..... 147369 
2.5” Light-Duty Hose ... 151250 


e Amazon 
Belkin Conserve Socket. . .F7C007 


COMPOUND MITERS (p.46) 


You can find online compound 

miter calculators at the following 

web sites: 
jansson.us/jcompound.html 
pdxtex.com/canoe/compound.htm 


FACE SHIELDS (p.48) 


e Craft Supplies USA 
Turner’s Face Shield . .1042250001 


e Infinity Tools 


Full Face Shield ........ 115-500 
e Lee Valley 

Pro Face Shield ........ 22R72.60 
e Rockler 

3M Tekk Face Shield...... 49118 

Trend AirShield Pro...... 46603 

Mend Car os 1029238 


For a current list of updates or 


revisions to past issues, please visit 
shopnotes.com/updates. 
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MAIL 
ORDER 
SOURCES 


Woodsmith Store 
800-444-7527 


Rockler 
800-279-4441 
rockler.com 


Craft Supplies USA 
800-551-8876 
woodturnerscatalog.com 


Eagle America 
1-800-872-2511 
eagleamerica.com 


Essentra Components 
800-847-0486 
essentracomponents.com 


Home Depot 
800-466-3337 
homedepot.com 


Infinity Tools 
800-872-2487 
infinitytools.com 


Kreg Tool 
800-447-8638 
kregtool.com 


Lee Valley 
800-871-8158 
leevalley.com 


McMaster-Carr 
630-600-3600 
mcmaster.com 


Penn State Industries 
1-800-377-7297 
pennstateind.com 


Woodcraft 
800-225-1153 
woodcraft.com 


ShopNotes issues 1-137 
BACK ISSUE LIBRARY ONLINE 


With your purchase you can also choose to get a free back issue library DVD! 


À 









y.com 


cenes from the Shop 


lts hard to beat 

pocket screw joinery 

for creating strong 
assemblies quickly and 
easily. This workstation 
takes your pocket hole 
Jig to a new level. Best 
of all, it folds up into a 
portable tote you can 
take anywhere. You'll find 
detailed plans to build it 
on page 14. 
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